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N August, 1920, Codman! of Boston 

began, for and in the interest of the 
family of a patient, whom he was treating 
for a supposed bone sarcoma, an investi- 
gation “to ascertain the actual facts as 
to whether there were any living cured 
cases of this disease, and if there actually 
were, to ascertain the methods of treat- 
ment by which these patients had been 
cured.”” A circular letter was sent to all 
members of the American College of Sur- 
geons, and later to other individual sur- 
geons and physicians, who became interested 
in the problem, asking them to report all 
living cases of bone sarcoma, with special 
reference to the treatment applied. This, 
at first merely private correspondence, soon 
evolved into the organization of a Registry 
under the culdance of the American 
College of Surgeons, including all cases 
of bone tumors, living dead, and 
comprehending such a wealth of material 
as never before experienced tn the history 
of bone tumors. 

As a first step in the study of this most 
instructive material, a committee 
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formed with the scope of establishing a 
uniform nomenclature and a new classifi- 
cation. It became apparent at once that 
the many clinical, pathological and roent- 
cenological terms suggested in the litera- 
ture were only confusing and without much 
practical value. Furthermore, it appeared 
evident, as Codman says, “that by-prod- 
ucts were to be the result of the industry 
of the Registry rather than the intended 
product of obtaining the answers to the 
simple questions.”’ A uniform nomenclature 
and a new standard classification were 
such by-products, for they meant the 
first step toward the acquisition of knowl- 
edge of bone tumors. 


NOMENCLATURE AND 
BONE 


CLASSIFICATION 
TUMORS 


OF 


The nomenclature and_= classification 
accepted by the Registry Committee 
embraces all varieties of bone tumors and 
is as follows: 

1. Metastatic tumors, originating from 
tumors or other tissues than bone. 

2. Periosteal - fibrosarcoma. Clinically 
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these are tumors which lie next to the 


bone, originating in the outer layers of 


the periosteum or in the adjacent fascta 
or tendinous insertions, but which do not 
invade the bone, although they may cause 
absorption by pressure on the adjacent 
surface of the bone. Histologically they 
show no tendency to form osteoid tissue, 
cartilage or bone. 

Osteogenic tumors. These are tumors 
which are believed to be derived from 
cells thought to be the common ancestors 
of the cells which form bone, cartilage, 
the fibrous network of bone and the 
tissue formerly called myxomatous. They 
may be (a) benign, and (b) malignant. 

(a) Benign osteogenic tumors. This 
group includes fibroma, myxoma (many 
authors consider this type of tumor 
essentially malignant) osteo- 
chondroma (including osteoma, chond- 
roma, fibro-osteoma, — fibrochondroma, 
fibromyxochondroma, fibromyxo-osteo- 
chondroma, myxochondro-osteoma, etc.). 

(b) Malignant osteogenic tumors. These 
are the true osteogenic sarcomata. The 
old nomenclature according to the pre- 
ponderance of the different) component 
parts, fibrous, myxomatous,  cartilagi- 
nous or bony the so-called osteosarcoma, 
chondrosarcoma, myxochondrosarcoma- 
osteomyxolibrosarcoma, — {ibromyxochon- 
dro-oste sarcoma,ete. ) has been abandoned. 
However, certain anatomic varieties such 
as (A) periosteal, (B) subperiosteal and 
medullary, (c) telangiectatic, and (p) 
are maintained. 

Inflammatory conditions. This also 
lesthedias osteitis fibrosa and such condi- 
tions as Paget’s disease, von Recklin- 
hausen’s disease, and the various forms 
of single and diffuse cystic diseases of the 
bone. 

5. Benign giant cell tumor. 

6. Angiom: a, angiosarcoma. Exceedingly 


Ewing’s tumor. 

8. Myeloma. 

A special heading is reserved for the 
so-called borderline cases 

Though the above classification includes 
all forms and varieties of bone tumors, the 
main purpose of the registry was and still 
is to study the primary malignant bone 
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tumors. In order of the frequency of their 
occurrence, the primary malignant bone 
tumors may be arranged in the following 
groups: 


1. Osteogenic sarcoma. 

2. Ewing’s tumor. 

3. Mveloma. 

4. Pertosteal fibrosarcoma. 
5. Borderline cases. 


Certain types of benign tumors showing 
at times a malignant clinical appearance 
such as myxoma, multiple enchondroma, 
ete., are also included in this group. 


“FIVE YEAR CURES”? RECORDED 
IN THE REGISTRY 

There is a unanimity of opinion of all 
investigators that the “five vear cures” 
in the treatment of primary malignant 
bone tumors gece to the rarest occur- 
rences. In 1922, Codman,! after analyzing 
452 cases of the Registry, wrote: “We 
know of only four cases of true bone 
osteogenic) sarcoma which are alive in 
this country today, who were treated over 
five years ago. These were all treated by 
amputation alone. No other proved cases 
are known to be alive who have recovered 
under any other form of treatment. 
These four cases are those of Bloodgood 
and Follis, Hubbard, Wells and Ruixtord. 
There are a few others under dispute, 
but we are not quite satisfied with the 
evidence. Even in these four cases, the 
x-rays have not been presented.”’ Later 
this number has somewhat increased, 
that in 1926, Codman? was able to report 
I7 cases (13 cases of osteogenic sarcoma 
and 4 cases of Ewing’s tumor) of “five 
year cures.”” “But also in these cases, 
as Codman_ writes, “much essential 
evidence is lacking. In ten of these, for 
instance, the x-ray has been lost. The 
evidence on few of the seventeen Is entirely 
convincing. As to the treatment all but 
one of the seventeen had amputation, 
and that one had a_ local exploration 
followed by intensive radium treatment 
and mixed toxins. Nine of the other 
sixteen also had toxins. Eight also had 
radiation. In eight cases, these treatments 
were combined. Seven had other 
treatment than amputation.” other 
words, all cases cured were treated either 


rare. 
— 


Roentgen 


amputi ition alone, or by 
and toxins or by amputation, tOXINS ind 
radiation, but there is not one case treated 
by radiation alone, 
and radiation, without 
Similar opinions 
number of other investiga Thus Ets- 
ing? says: “The Roentgen ray and radium 
are of a very question: ible benefit, our sole 
resort IS amputation — at the earliest 
moment.’ Again, says: “My 
experience up to date seems to show that 
and radium therapy cannot be 
expected to atlect the pathological process 
through a shell; 

radiation therapy IS used, 


noteven by amput ition 


TOXINS, combined. 
were expressed a 


tors. 


Bloc 


bone when 


MOPreover, 
IS em} MOY ed 


largely for conditions in hich it is neither 


necessary nor valuable Coley? directly 

condemns radiation therapy as producing 

more harm than good. He writes in an 


article in 1924: “Up to the 
we have no evidence to 
uli 


a sin 


time, 


prove tnat a 


present 


centr: il 
lone bones 


single, onant sarcoma ol the 


pel losteal osteovenl¢ 


sarcoma has cured by radium. or 

Y-Tay alone, or even combined with curet- 

tage. Hence it would seem unwise to Con- 


tinue for anv length of time 
Y-ray treatment with the 
metastases eloping 


ri id um Or 
possil Of 


during such treat- 


ment.’ MacGuire and McWhorter" write: 
“Our series of osteogenic and giant-cell 
tumors show no evidence of benefit from 


the Roentgen ray or radium therapy, even 
where it has been applied in the depths ot 


the bone cavity.’ And the list of such 
statements could be long continued, tor 
there are many of them. 

There is only one explanation why 
radiation therapy, in general, and roentgen- 


ray therapy, in ir, is been 
unanimously condemned ; 


ilmost 
a therapeutic 


agent in the treatment a a condition 
where other methods, strongly — ited, 
have given equally, if not more, ungratity- 


ing results: Radiation therapy was ae 
recently in the experimental stage, and the 
doses administered were too small to 
produce any appreciable therapeutic effect. 
Since the introduction of the highly 
penetrating radiation with larger, well- 
measured and more scientifically applied 
doses, radiation therapy, espe- 
cially in the form of deep roentgen-ray 


however, 
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becoming more and 
prominent in the treatment of the 


therapy, 18 more 


malig- 


nant bone lesions. Codman,” appreciating 
this, savs: ““We are confident that each 


the 
particu- 
radiation.” 
reviewing the 


vear in the future the report of 
Registrar will be more favorable 
larly in regard to the use of 
Kolodny,’ who recently in 
entire material of the Registry of Bone 
Sarcoma, wrote a most. brilliant mono- 
or; iph on the prim: iry malignant tumors 
of the bone, with reg 
therapy 


rard to radiation 
‘Thus radiation is as disappoint- 
ing as radical surgery, but the difference 
in the sacrifice the patient has to make for 
radiation as compared with radical surgery 
is enough to justify the former procedure, 
especially since it is still in the experi- 


SaVS, 


mental stage, when the last word has 
not as vet been spoken. When learn 
more about the biology of radiation and 
acquire the same skill in administering 
radiation therapy as we possess In using 
the scalpel, we may hope for far better 
results from radiation.” 


ive vears hay e now elapsed since our 
first cases of bone tumors were treated by 
deep roengen-ray therapy. On the basis 
of the results obtained, therefore, we pro- 
pose in this article to prove that the roent- 
ven ray used alone, or in combination with 
other methods, is one of the most powerful 
therapeutic agents at our disposal in the 
treatment of malignant primar\ bone 
tumors. The treatment of benign giant 
cell tumors Is included here. All 
cases reported are registered with the 
Registry of Bone Sarcoma of the American 
College of Surgeons, and the diagnosis 1s 
that of the Registry Committee. 


also 


GENERAI PRINCIPLES OF 


THERAPY 


ROENTGEN-RAY 


In studying the response of the different 
types of bone tumors to irradiation, we 
cannot escape the impression that the 
basic factor is the primary influence of 
the roe ntgen rays upon the tumor tissues. 
This necessitates a consideration of the 
morphologic structure of the tumor in 
the first instance. 

Since bone is a tissue most peculiar in 
structure, it is only natural that the tumors 
originating from such a tissue should be 
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of an equally complex construction. Indeed, 
not less than four tissue elements (fibrous, 
myxomatous, cartilaginous and osseous) 
are represented in the composition of the 
majority of bone tumors. These tissue 
elements show a great variety of radio- 
sensitiveness. It is of natural consequence, 
therefore, that all bone tumors should 
behave in their response toward radiation 
as highly complex systems of interdepend- 
ent structures rather than simple aggre- 
gates of cells. In other words, it is necessary 
that aside from the cellular structure, we 
consider also other factors, such as inter- 
cellular structure, and especially the blood 
supply of the tumor tissues. 


As regards the “cellular structure’’ of 


the bone tumors, we find that the Registry 
Committee discourages the use of the 
words ‘“‘cell’”” and “tissue.” Thus the 
Registrar writes: ‘We believe that clinical 
surgeons will be less confused if patholo- 
gists will drop the use of ‘cell’ terms and 
‘tissue’ terms in their laboratory reports. 
Prognosis cannot be based or treatment 
formulated on diagnosis of ‘round cell 
sarcoma’ or on the differences between 
‘chondrosarcoma,’ ‘myxosarcoma,’ ‘fibro- 
myxochondro-osteosarcoma,’ or any of 
their possible wordy combinations.” While 
it is true that such “cellular” differ- 
entiations as “small-round-cell sarcoma,” 
“spindle-cell sarcoma,” ‘“‘mixed-cell sar- 
coma,” ete., or such “tissue” differ- 
entiations as “‘chondrosarcoma,” “‘osteo- 
chondrosarcoma, fibromyxochondro- 
osteosarcoma,” etc., are of little value 
from the point of view of prognosis or 
treatment to be formulated, on the other 
hand, it cannot be denied that the degree 
of differentiation of the “cells” or “‘tis- 
sues”’ is a most important criterion from 
the point of view of the roentgen-ray 
therapy to be applied. The well-est: tblished 
law of Bergonieé and Tribondeau holds 
good also for bone tumors, thus: first, the 
more embryonal and undifferentiated the 
type of the tumor cell, the greater its radio- 
sensitiveness; second, dividing (mitotic) 
cells are eight to fifteen times more 
vulnerable than when in a resting con- 
dition, and, third, hyperchromatic cells 
are more readily destroved than the cells 
poor tn chromatin. 


Not less important, from the standpoint 
of radiosensitiveness of the tumor, is the 
amount of the intercellular substance. 
Bone tumors, as a rule, consist of {tbrous, 
cartilaginous, osseous and myxomatous 
substances. The proportion ot these, and 
especially their relationship to the cellular 
elements, determines the fate of that 
particular tumor when exposed to radia- 
tion. Very cellular tumors with scanty 
intercellular substance eventually entirely 
disappear under trradiation, while tumors 
rich in fibrous or myxomatous paraplastic 
structures respond more slowly, and osse- 
ous and cartilaginous tumors often remain 
entirely refractory to irradiation. 

Still another factor influencing the radio- 
sensitivity of the various bone tumors is 
their blood supply. The endothelium ot 
young blood vessels is more sensitive to 
radiation than that of well-formed adult 
blood vessels. Moreover, the presence of 
many blood vessels within a tumor as a 
rule indicates an increased metabolic rate, 
leading to the production of many rapidly 
growing, highly undifferentiated, morpho- 
logically and histologically atypical cell 
elements. It follows, therefore, that the 
richer a tumor in blood supply, the greater 
its radiosensitivity, and vice versa. 

The consideration of the above factors 
in the estimation of the value of roentgen- 
ray therapy in bone tumors ts of funda- 
mental importance. We thoroughly agree 
with the Registry Committee, that a clin- 
ical and roentgenological diagnosis should 
be attempted in the first instance in all 
cases of bone tumors, and that an explora- 
tory incision be reserved as a last resort; 
but, a biopsy once done, we do not think 
that the “cell” or “‘tissue’”’ terms should 
be dropped from the reports. However, the 
stress should be laid on the degree of 
differentiation of the cells rather than on 
their morphological structure. The amount 
of the intercellular substance and the 
abundance of the blood supply should 
also be stated. 

In formulating such a conception of 
the problem, we may establish the follow- 
ing more or less general rules with regard 
to the radiosensitiveness of the different 
bone tumors: 

Cellular tumors without much stroma 
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kic. 1. Case 1. Osteogenic sarcoma of the right ilium. 
Bone destruction forms. the principal part r the 
lesion 


and rich in blood supply, though from the 
clinical and surgical viewpoint very malig- 
nant, may entirely 
irradiation. 

Tumors of the adult type, especially 


dis: ippear follow Ing 


when rich in mature intercellular struc- 
tures (cartilage and bone) and poor in 
blood vessels, may prove entirely retrac- 
tory to irradiation, while surgical pro- 


cedures may lead to excellent results. 

3. In tumors of the intermediate type, 
the more undifferentiated 
made to disappear, and the 
adult 


cells may be 
growt h ol the 


more cells may be retarded by 
irradiation, so that they produce an 
abundance of calcific (cartilaginous and 
osseous) intercellular substance. In such 
instances, the tvpe of the tumor may 
entirely change under the influence of 


radiation. 

Two cases are briefly presented to illus- 
trate this selective action of the roent 
ray on the various tumor elements. 


gen 


CASE 1. aged 
sixtv-three. 
Onset of the 
seen in 
duration was given. 
I-xamination in April, 


Registrv No. 296... Mr. r. 
disease indefinite. When first 
1920, a history of pain of seven vears’ 


IQ20, rev ealed a tumor 


mass in the right pelvis apparently attached 
to the right tlium. 
At operation, April 10, 1920, a tumor mass 


3 X 31n. was shelled off the lium, and curetted. 
Within one vear, there was recurrence. 


Examination made in April, 1921, revealed 


Roentgen Therapy in 


a recurrent 


Bone 


Tumors 


owing int 


formation 


the dist ise. The 


Fic. 2. Same as Figure 1. Fe 
ray ther ipy, the 
predominating 
shows marked sclerosis. 


ensive roentgen- 
became the 


tumor now 


new bone 


feature of 


tumor mass in the region of the 
right illum. Roentgenograms of the pelvis 
Fig. 1) showed slight changes in the structure 
of the right illum. There was evidence of bone 
destruction and bone formation, 
the bone destruction predominating. At a 


SOC new 


second operation, April 28, 1921, the tumor 
was separated with som difficulty from the 
outer surface of the ana of the illum. A 


second portion of the tumor was found pene- 
trating in toward the spinal column through 
the deep muscles of the back and between the 
curves of the sacral nerve sat This portion 
was shelled out easily. The bony attachment 
was curetted and cauterized. 

Pathological Report. Very rapidly growing 
spindle cell sarcoma (Fig. 3). 

Following the second operation, the patient 
received several superficial roentgen-ray treat- 
ments. Subsequent to Aug. 8, 1922, he received 
two series of deep roentgen-ray therapy. 

On Novy. 30, 1923, the patient expired. A few 
previous to his roentgenograms 
of the pelvis were obtained (Fig. 3). Compari- 
son with the previous roentgenograms revealed 


days 


a marked change in the type of lesion. While 
originally the bone destruction formed the 


preponderating part of the lesion, at this time 
new bone formation became the predominating 
feature, and the tumor appeared to be entirely 
replaced by a bony material. This 
was contirmed by the examination 


mass of 


microscopic 


made following the ees: which revealed 
a chondro- (Fig. 4). 
Summary. This case represents an 


osteogenic sarcoma which, at the beginning, 
clinically, roentgenologically and patholog- 
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Fic. 3. The histologic section in case of Figure 1 shows 
small spindle cell variety of osteogenic sarcoma. 


ically, was of the rapidly growing, very 
malignant “cellular” type, but which fol- 
lowing the administration of radiation ther- 


Fic. 5. Case u. Tumor of the right temporal bone 
(roentgenologic diagnosis—osteogenic sarcoma) pro- 
ducing marked swelling of the right temporal 
region, 


apy, was transformed into a slow-growing 
“sclerosing’’ osteochondrosarcoma. 


The histologic section In case of I igure 2 shows 
chondroos-teosarcoma variety. The 


4. 
tumor consists 
in its greatest part of atypical cartilage with hyalini- 
zation and marked sclerosis. 


Cast \/r. W.. aged 


Case not classified bv the Registry.) 


forty -three. 


Fic. 6. Same as Figure 5. Roentgenogram shows 


evidence of bone destruction and new bone forma- 
tion. 


History. Onset of disease unknown. Patient 
first admitted to Harper Hospital on Nov. 13, 
1gt4, with a history of protrusion of the right 
eve for about two vears. Dr. Donnelly, on 
examination, found that the right eve was more 
prominent than the left. “One feels a hard, 
cartilaginous body in the outer periorbital 
tissue, which seems to be attached to the outer 


= 
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Fic. 7. Jame 


ray ther ipy. Phe swellir has entirely disappeared, 


I] 
roe! 


and upper border of the orl 
from under one’s finger. 
pelled forward and it 


force the eve out on the cheek. Phe patient says 


seems as one could 
he has no svVmptoms Whatever. He thinks that 
the right e 
appear normal 
the right eve.” 
Operative | ind ngs Nov. IQ! 
Removal of cvst in external portion of right 
orbit. Zygoma chiseled through for exposure of 
cyst, external to ek riorbital tissue, but in orbit. 
No 
the tissue removed. 
In 1917, 


better. Externally both eves 


except tor the 


ve rs the 


Dromimmence Ol 


examination was made ol 


a growth appeared at the 


canthus of the right eve. The right eve was 
removed, the lesion entirely cleaned and a 


plastic operation performed. 
lowed shortly after which lasted for a period 


of live weeks, followed healing 


| rvsipelas 


The microscopic report at this time was 
epithelioma. 

The patient was symptom-free until 1921, 
when there was considerable pain in the right 
temporal region. At the same time slight 


which slowly, enlarged. 
In 1923, the pain became more severe 
Nov. 20, 1923, the patient presented himsell 
at our department. 

Findings Nov. 20, | yamina 


absence of the right eve, with a 


swelling appeared, 


and on 


IQ2 


revealed 
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Fic. &. Same is) Figure 


T 
nereased sclerosis Of tormer teston, 


5. Roentgenogr m shows 


plastic operation in the region ol the right 


orbit. Marked n the region of the 
right temple, which does not have tl 


ha le appear- 
ance of being inflammatory. Patient complains 
of marked | on, of a dull aching 
character. Photog: iph t ken (1 . Stereo- 
the skull 

pathological process in 
ht temple, extending into 


and supraorbital 
| 


In this reg 
ig. 4) 
SCOPIC rocntgen-ray examination. ol 
revealed evidence of 
the region of the rig 


the sphenoid plates, consist- 


ng of bone destruction ane bone forma- 
is that of an 
We did not believe this 
lesion had any connection with the former one, 
but was a distinct entity. The general condition 
of the patient was uninfluenced by the lesion. 

Novy. 2, 1923, First Deep Roentgen Therapy. 
\ dose of go per cent s.U.D. was given. Quality 
olf roentgen effective wave 
length, 200 kv.; 1 mm. Cu, 1 mm. Al as filters. 

Dec. 29 and 30, 1923, Second Dec p Roentgen 
Therapy: 110 per cent given. Quality 
ot roentgen rays, same. 


tion (Fig. 6). The appearance 


osteogenic sarcoma. 


rays: \ 


Following the second deep roentgen therapy, 
there was marked improvement in the condi- 
tion of the patient, and he became entirely 
symptomless. For this reason, he did not return 
for observation until July 4, 1925. 

Findings, July 4, 1925. The swelling has 
practically disappeared. 

June 17, 1928. The 
disappeared (Fig. 7 
examination of — the 
increased bone 
portion of the sphenoid. The 
extended into the supraorbital 


has entirely 
Stereoscopic roentgen 
detinite 
the left 
process has 


plates on the 


swelling 
skull reveals 


density involving 
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right side, and extends up along the greater 
and lesser wings of the sphenoid to the parietal 
and temporal bones, where there ts considerably 
more bone production at this time than 
observed before treatment was given (Fig. 8). 
Apparently the process is checked. The general 
condition of the patient ts excellent, and he is 
entirely free from symptoms. 


Summary. Though the history of this 
case Is somewhat confused, and the diagno- 
sis rests upon the clinical and roentgeno- 
logical aspects, no biopsy having been 
made, nevertheless it appears certain that 
the tumor which slowly but gradually 
continued to increase in size for a period 
of two years, promptly receded following 
irradiation, producing at the same time a 
disappearance of all the clinical symptoms. 
The roentgenological aspect of the tumor 
changed from that of a combination of 
bone destruction and new bone formation 
in the beginning, to one of very slow bone 
sclerosis, lasting now over a period of five 
vears. 

Comparison of this response to trradia- 
tion of bone tumors with other methods of 
treatment, especially with that of mixed 
toxins which is accredited by the Registry 
with “nearly as many cures as all the sur- 
geons of the country together,’’* reveals a 
peculiar coincidence in the similarity of 
the results. Thus, Coley and Coley> say: 
“The mixed toxins of erysipelas and 
bacillus prodigiosus alone have effected 
a cure in certain numbers of cases, but all 
of these cases have been of the round cell 
or spindle cell type, characterized by little 
paebuction of new bone. The mixed 
toxins and radium combined have likewise 
resulted in the complete disappearance and 


apparent cure of an even larger number of 


cases of a similar type, but neither toxins 
nor radium singly or combined have 
effected a cure in any case associated with 
marked new bone production.” It would 
be interesting to know, therefore, whether 
or not a combination of deep roentgen-ray 
therapy and mixed toxins would result in 
an increase in the number of cures obtained 
with either method alone. Theoretically, 
at least, such an increase should exist. 

It would also be interesting to know 
whether or not the 


colloidal lead or other 


heavy metals 


A. Evans and T. 


administration of 
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in combination with deep roentgen-ray 
therapy would improve the results alre: idy 
obtained. 

In the cases enumerated in this article, 
deep roentgen-ray therapy alone was used 
‘except for the cases of osteogenic sar- 
comata of long bones where a combina- 
tion of deep roentgen-ray therapy with 
radical surgery ts advised). Therefore, 
these cases furnish an uncompromising 
proof of the value of roentgen-ray therapy 
In primary malignant bone tumors. 


I. OSTEOGENIC SARCOMA 


The osteogenic sarcoma, or true bone 
sarcoma, is the most malignant of all bone 
tumors. The Registry, after an untiring 
search for several years was able to collect 


only 13 cases of osteogenic sarcoma 
which may be considered as “five year 
cures,”” and some of these are open to 
question. 

In reviewing the medical literature, we 
find several statistical reports giving a 


higher percentage of permanent cures, but 
it is probable that such reports include 
other lesions than the true osteogenic 
sarcoma. This ts clearly demonstrated in a 


Communication from Greenough, Sim- 
mons and Harmer,’ who, on examination 


of cases of bone sarcoma admitted to 
Massachusetts General and the Collis P. 
Huntington Memori: hospitals from 
to 1921, wrote: “Of 148 cases sent in as 
possible bone sarcoma, only 68 could be 
considered to be cases of malignant new 
growth of bony origin, the remaining 
82 cases proving, on more detailed study, 
to be metastatic tumors of bone {29 cases), 
sarcoma primary in the soft parts (28 
cases), inflammatory conditions (11 cases), 
or tumors of a non-sarcomatous type (14 
cases).”” But perhaps the most interesting, 
and at the same time the most tragic fact, 
is that the case of Codman’s,? in whose 
interest the Registry of Bone Sarcoma was 
started, believed to be bone sarcoma, 
proved at autopsy to be a_ metastatic 
carcinoma of unknown origin. It is not 


surprising, therefore, that, because of 
insufficient knowledge and because of 


the confusing nomenclature which existed 
before the organization of the Registry, 
conditions more benign were often classed 


il 
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as osteogenic sarcoma, and thus the 
percentage of the “five vear cures’ 
erroneously increased. The Registry has 


the distinct merit of having brought out 
these errors in a manner which suffers no 
contradiction. As result, as Codman 
points out:? “We can only say that it ts 
probable that an occasional case of osteo- 
genic sarcoma may be saved by amputation 
or by amputation combined with toxins 
and radium; that in one atypical case of 
primary malignant bone tumor with metas- 
tasis in the groin, the patient recovered 
after an exploratory operation and the post- 
operative use of Coley toxins and radium.” 

The question arises: Is roentgen-ray 
therapy able to change this rather hopeless 
situation ? 

The roentgen-ray therapy of osteogenic 
sarcoma and the success obtained there- 
from depends on factors which influence 
the structural arrangement of these tumors. 
On the one hand, we have the aggressive 
expansion of the tumor elements and, on 
the other, there is the natural tendency 
of the normal bone to build up defensive 
protective measures against the continuous 
aggression of the tumor. The expansion 
results In bone destruction and the more 
rapid the expansion, the oreater the bone 
destruction. The self defense of the nor mal 
bone is evidenced by a periosteal reaction 
of new bone formation, and the greater 
the defense ability, the greater the amount 
of new bone produced. Very rapidly 
expanding osteogenic sarcomata with con- 
siderable bone destruction are, as a rule, 
tumors rich undifferentiated cellular 
elements showing marked vascularity with 
little or no paraplastic intercellular struc- 
tures. QOsteogenic sarcomata provoking 
marked protective measures of the normal 
bone with considerable formation of new 
bone are slowly growing; consequently, the 
tumor elements reach a high degree of 
differentiation and the regressive changes 
often predominate. While the first) may 
show remarkable response toward roent- 
gen-ray therapy, the latter are more 
recalcitrant and often an inhibition of 
the expansive capacity with increase of 
the defensive protective measures and con- 
secutive production of regressive changes 
is all that can be hoped for. 
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There is, however, another factor of 


fundamental importance which must be 


considered in the roentgen-ray therapy of 


osteogenic sarcomata. This, while depend- 
ent) upon the dosage applied, IS closely 
connected with the peculiar structure and 
composition of the normal bone tissue 
itself. Ewing," who made a detailed study 
of this problem, describes it as follows: 
“Experience in the treatment of bone 
sarcoma shows that the normal bone 
resists all but very heavy radiation, but 
begins to show damage when high voltage 
roentgen rays are five or six 
hours. These doses generally produce much 
growth restraint, with ossification necro- 
sis, and hemorrhage in sarcoma tissue. The 
danger in this procedure is the incitement 
of a chronic productive radiation osteitis. 
In this condition, the bone becomes very 
hard and _ brittle, spontaneous fractures 
otten occurring; the periosteum becomes 
thickened and hyaline points and flakes 
of necrotic bone appear, and the shaft 
may be greatly increased in thickness. 
Meantime, the bone marrow is deprived 
of marrow cells and is reduced to an ill- 
nourished mass of mucinous fat and fibrous 
tissue. | have the impression that under 
the above dosage the whole exposed shaft 
may become practically dead, although 
functioning, and that about it a 
involucrum must eventually 
bone ts to be restored.” 
Dosage. In taking into consideration 
the above factors, we must establish for 
the treatment ofy osteogenic sarcoma a 
dose which, while highly damaging to the 
more undifferentiated embryonal type cell 
elements, must not injure the normal bone 
tissue elements. Such a procedure in the 
rapidly growing “cellular” osteogenic sar- 
comata, in which bone destruction forms 
the predominating part of the disease, 
often produces entire disappearance of the 
lesion, resulting in permanent cure. In 
the highly differentiated types of tumors 
in which the intercellular material is 
abundant and the regressive changes pre- 
dominate, the process remains of a limited 
‘growth restraint” value, and a more or 
less pronounced sclerosis Is all that can be 
accomplished. In such instances, the com- 
bination of roentgen-ray therapy with 
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radical surgical measures should be, and 
in our estimation is, of distinct value. 

The dose which, although we 
to the highly sensitive cellular elements, i 
within the safe limits of the normal a 
tissue, corresponds to go to 100 per cent 
skin unit dose (600-650 R in air). Such a 
dose may be repeated at intervals of from 
six to eight weeks. If the osteogenic 
sarcoma is of such clinical and histologic 
appearance that a good therapeutic result 
may be expected, as in Case 11, the dose 
may be increased to 110 to 120 per cent 
s.U.pD., but if growth restraint aah allevi- 
ation of the symptoms is all that can be 
hoped tor, the dose should be decreased 
with each subsequent treatment so that 
no damage to the normal bone tissues 
results. 

Of course, death in the osteogenic 
sarcoma results from metastases, which, as 
a rule, appear very early, and which 
practically always occur in the lung 
tissues. Therefore, in order to insure a 
more or less permanent result, our atten- 
tion from the beginning must be directed 
toward this metastatic process. It is 
advisable to consider that every case of 
osteogenic sarcoma has metastasized to 
the lungs, and treat it as such. In a few 
instances, metastases may occur to other 
parenchymal organs or to the skeleton, but 
even in such cases, the dissemination is 
the result of the arterious transportation 
from the lungs. In rare cases, metastases 
to the adjacent lymph nodes through 
invasion of the lymphatic system may 
develop. The dosage used for combating 
the metastatic process is the same as that 
used for the primary lesion. Even in case 
of prophylactic irradiation of the lungs, it 
is best to administer the full dose. 

Method of Procedure. Our procedure is 
as follows: First, a diagnosis of osteogenic 
sarcoma is established by the clinical and 
roentgenological methods, without explora- 
tory incision. History, onset, duration, 
rapidity of growth, clinical appearance, 
roentgenological aspect—-especially — as 
regards the type and extent of bone 
destruction or new bone formation, and 
the amount of intercellular deposits— are 
all data which should be considered in 
making a diagnosis. If no accurate diagno- 
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sis can be made, it Is safer to make a 
tentative diagnosis and treat uncertain or 
borderline cases as true osteogenic sarco- 
mata, rather than to resort to an explora- 
tory Incision. 

From the standpoint of roentgen-ray 
therapy, we may divide osteogenic sarco- 
mata into two distinct groups: (1) the 
osteogenic sarcomata of the flat bones 
(pelvis, spine and skull), which, because 
ot their topographic location are usually 
inoperable, and (2) the osteogenic sar- 
comata of long bones, where operative 
procedures may advantageously be com- 
bined with irradiation. 

(1) In the osteogenic sarcomata of flat 
bones, roentgen-ray therapy is our sole 
method of treatment except, perhaps, 
for the use of mixed toxins. An operation 
in such cases would be incomplete, and 
since an eradication of the primary tumor 
could not be accomplished, it should not 
be attempted. Roentgen-ray therapy, in 
these cases, often leads to truly remarkable 
results. Because of the difference in struc- 
ture of the flat bones, and more especial!) 
because of the various expanding condi- 
tions of tumors originating from these 
bones, osteogenic sarcomata of the flat 
bones are generally of the ‘cellular, 
vascular” type. Hence the response to 
irradiation is often pronounced, 
“cures”? may be obtained tn cases in which 
invasion of the lungs has already occurred. 
The following case will illustrate this 
point: 


Case ut. Registry No. 523. Mrs. H. B., 
aged thirty-five. 

Onset. In 1920, the patient developed pain 
in the left thigh and hip joint producing a 
“orinding sensation,” more severe at night. 
For six months, she was bedridden for about 
three days each week; considerable Joss in 
weight. For the last three weeks, the pain had 
been so intense that the patient could not 
sleep. 

Examination on Jan. 20, 1921 (before opera- 
tion). There is a large tumor mass in the left 
iliac region, apparently attached to the inner 
side of the left illum. The mass extends median- 
ward to the middle of the abdomen, and down- 
ward as it enters the pelvis. On palpation, the 
mass feels hard and there is marked tenderness 
on palpation over the crest of the left ilium. 

Operative Findings, Jan. 29, 1921. Incision 
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Fic. g. Case 1. Osteogenic sarcoma of the left 
“¢ ellular,”’ bone destructive type. 

over the mass occupvVIng the inner surface of 

the crest of the ilium. The mass fluctuates 

giving the impression of fluid or abscess. On 

opening sac, a considerable amount of broken- 

down, Incision 


sarcomatous tissue es¢ iped. 


Histologic 


lul iT 


Pic.. 11. section of Case ttl, showing Ce 


type of osteogenic sarcoma. 


enlarged and cyst found to extend into free 
abdominal cavity, closely adherent along the 
inner surface of the that 
Was Impossible. 
On Feb. 3, 
inserted in the 
hours. 


illum = so removal 
radium 

thirty-two 
a course ol superticial 


IQ2I1, 75 mg. ol was 
sarcoma sac for 


Following this, 
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Fic. 10. Same as Figure 9, six ve 


roentgen-ray 
old technique. 


spindle cell sarcoma 


irs following roentgene 


ray therapy. Lesion healed. Complete bone re- 


generation. 


treatments was given, using the 


Very malignant small 


Figs. I] and I2) 


Pathological report. 


Fic. 12. Same as Figure 11. 


Following the radium treatment, combined 
with a series of superticial roentgen-ray treat- 
ments, there was marked improvement. This 
lasted for a period of a vear. The lesion then 
recurred, and the condition of the patient 
became worse. 

May 23, 1922. Patient 
deep roentgen-ray therapy. 


referred for 


Was 
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Fic. 13. Metastases to the lungs in Case ut. 


Findings, May 23, 1922. There is a mass in 
the region of the left pelvis, apparently 
attached to the left ilium. It appears, from the 
examination, that the mass is a recurrence of 
the sarcoma. Roentgenograms of the pelvis 
show an area of bone destruction of the left 
ilium corresponding to the tumor mass. There 
is no evidence of new bone formation (Fig. 9). 
Roentgenograms of the chest are negative for 
evidence of metastasis to the lungs. 

Diagnosis. Osteogenic sarcoma of the left 
iltum, cellular, bone destructive type. 

Treatment. Massive roentgen-ray therapy 
over pelvis, cross-lired for the tumor mass and 
left illum (110 to 120 per cent s.U.D.). 

May 22 and 23, 1922. First series of 
roentgen-ray therapy given. Dose: 120 per 
cent $.U.D. (775 R in air). Quality of roentgen 
rays, 0.1374 effective wave length, 200 kv.; 
1 mm. Cu, 1 mm. AI as filters, air-cooled tube, 
4 ma. 

Findings July 18, 1922. There is marked 
improvement in the condition of the patient. 
The pain has entirely disappeared, and the 
patient has gained about 10 pounds in weight. 
The tumor mass is reduced in size, but has 
not entirely disappeared. 

July 18, 1922. Second series of deep roent- 
gen-ray therapy given over the pelvis. Dose 
and method of application the same. Following 
the second series of treatments, there was fur- 
ther improvement in the condition of the 
patient. This lasted for a period of four months. 
Then a dry hacking cough developed. She was 
again seen in our department on Dec. 27, 1922. 

Findings, Dec. 27, 1922. The patient com- 
plains of a very severe cough and marked 
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Fic. 14. Same as Figure 13, almost six years following 
roentgen-ray therapy. Normal appearance of the 
chest. 


dyspnea. For the last four weeks, she has lost 
rapidly in weight and her condition is extremely 
poor. Stereoscopic roentgenograms of the pelvis 
show complete regeneration of the bone at the 
site of the former tumor, and no tumor mass is 
palpable in the abdomen. Stereoscopic roent- 
genograms of the chest, however, show very 
extensive metastases to both lungs. Some of 
the metastatic areas are 10 cm. in diameter 
(Fig. 13). It is evident that the rapid deteriora- 
tion in the condition of the patient is due to 
the development of metastases to the lungs. 
At this time, deep roentgen-ray treatment was 
directed over both lung fields and over the 
pelvis. 

Treatment. 110 per cent S.U.D. 
lungs and left pelvis. 

On Dee. 27, 1922, a third series of roentgen- 
ray therapy was given over the pelvis, and a 
first series over both lungs (the detailed tech- 
nique of the roentgen-ray therapy of neoplastic 
pulmonary metastases is described elsewhere''). 

Following this treatment, there was a marked 
reaction for a period of three weeks. Intensive 
nausea, high temperature, very pronounced 
cough, entire loss of appetite, and still further 
weakening, causing further increase in the 
already severe symptomatology of the patient, 
but stereoscopic roentgen-ray examination 


over both 


of the chest three weeks after the treatment 
showed that the lung fields have practically 
cleared up and from this time on, the patient's 
condition improved rapidly. 

Stereoscopic roentgenograms of the chest 
taken three months after the treatment showed 
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evidence of some inliltration of the lung fields 
near the root of the lung, resembling that of 
central pneumonia, due to the irradiation. 

Stereoscopic roentgenograms of the chest six 
months after treatment showed that the 
infiltration around the root of the lung had 
disappeared and the lungs were normal in 
appearance. 

Findings on June 24, 1928. Patient is 
enjoving good health. Roentgenograms of the 
pelvis (Fig. 10), as well as those of the chest 
Fig. 14), show normal conditions. 


Summary. This case represents an 
osteogenic sarcoma of the left ilium with 
metastases to the lungs. Date of onset, 
1920. Jan. 29, 1921, incision for diagnosis, 
excision impossible. Feb. 3, 1921, radium 
inserted in tumor, followed by a course of 
superticial roentgen-ray treatments, using 
the old technique, with marked improve- 
ment. One vear later, recurrence of tumor 
mass and symptoms. In May and July, 
1922, two series of deep roentgen-ray 
therapy produced marked improvement. 
In December, 1922, metastases developed 
to the lungs. Dec. 27, 1922, a third series 
of deep roentgen-ray treatments over the 
lungs and pelvis produced permanent 
healing. 

2) In the osteogenic sarcomata ol 
long bones, there is, from the onset, a 
combination of several tissue elements 
Only those which, in their differentiation, 
do not proceed further than the myxo- 
matous stage are amenable to trradiation. 
The cartilaginous and = osseous tissues 
remain entirely refractory to irradiation. 
Therefore, a combination of radical surgery 
with radiation therapy will lead to best 
results in such instances. 

Since the degree of malignancy in these 
tumors Is governed by the undifferentiated 
elements, and since these elements show 
the greatest radiosensitiveness, it seems 
only logical that the treatment of every 
osteogenic sarcoma of the long bones 
should be started by a preliminary irradia- 
tion. This seems indicated in view of the 
fact that radical surgery alone has so 
little to offer. 


As Kolodny’ says: “At first glance, it is 


strange that, although the experience of 


radical surgery has been disappointing, 
it has until recently dominated all thera- 
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peutic considerations in bone sarcoma.” 
Even now, one hears repeatedly and with 
great persistency, the claim that every 
operable bone sarcoma should be operated 
upon immediately and ‘‘no time should be 
wasted”’ with preliminary irradiation. Only 
the inoperable cases are left for the 
roentgen therapist. 

It is our conviction that much can be 
gained by the preliminary irradiation of 
every bone sarcoma for this reason: 
It is an established fact that the time of 
appearance of the lung metastases is 
dependent on the cellular structure of 
the primary tumor. The more cellular the 
primary tumor and the more undiffer- 
entiated the cells composing the tumor, 
die sooner the lung metastases will appear. 
In the sclerosing type of osteogenic sarco- 
mata, metastases to the lungs do not 
occur until late. A preliminary irradiation 
therefore would have a tendency to lessen 
the probability of metastases by destroy- 
ing the highly radiosensitive cell elements of 
the tumor. If, on the other hand, at the 
time of irradiation, lung metastases already 
existed, a radical operation at this time 
would have remained without any appre- 
clable influence on the ultimate outcome 
of the disease. In both cases, nothing has 
been lost by the preliminary radiation 
therapy. 

Our method of procedure is as follows: 
A preliminary series of roentgen-ray treat- 
ments is first given over the primary 
lesion. This is followed in four to. six 
weeks by radical surgery. Then, within 
eight to fourteen days following the 
operation, prophylactic irradiation over 
the lungs is instituted. 

The following case is presented because 
from the time of the diagnosis and first 
radiation therapy to the time of radical 
operation due to other methods of treat- 
ment—-so much time had elapsed that a 
metastatic process to the lungs should 
have developed. In our estimation, the 
roentgen-ray therapy is responsible for 
the fact that this did not occur. 

This case also disproves the contention 
that an immediate radical operation is 
more essential than the “waste of time”’ 
required for preliminary irradiation. A 
vear elapsed between the application of 
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Fic. 15. Case tv. Osteogenic sarcoma of the upper 
end of the right fibula, showing distortion of the 
contour of the leg due to the tumor mass. 


the first series of roentgen-ray therapy in 
this case and the radical operation, and 
no metastases to the lungs developed. 


Case iv. Registry No. 889. Mr. P. AL., 
aged twenty-five. 

Onset of disease in January, 1923, with pain 
in the upper part of the right leg and slowly 
developing swelling of the outer aspect of the 
upper third of the right leg. 

In July, 1923, a local operation was per- 
formed, but no report of the findings could be 
secured. In September, 1923, the patient con- 
sulted Dr. Blodgett, who, on examination, found 
a swelling of the upper third of the right leg 
with a decided tenderness at the point of 
swelling. There was no change in the sensation 
or motor control. A diagnosis of possible 
osteogenic sarcoma was made. From October, 
1923, to January, 1924, the patient consulted 
other physicians. 

Feb. 7, 1924. At this time, examination 
revealed that the swelling had increased tn size. 
Roentgen-ray studies showed the possibility 
of an osteogenic sarcoma. Wassermann reac- 
tion negative. Patient recetved potassium 
iodide and salvarsan without result. 

In February, 1924, patient was referred to 
our department for radiation therapy, with a 
diagnosis of possible osteogenic sarcoma of the 
upper part of the right fibula. 

Findings, Feb. 7, 1924. There is marked 
swelling of the upper portion of the right leg, 
the swelling being contined principally to the 
anterolateral aspect of the leg. On palpation, 
there is apparently a tumor mass connected 
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Fic. 16. Same as Figure 15. Following roentgen-1 
therapy and resection of the upper end of the fibula, 
there was recurrence. 


with the right fibula. The tumor is hard and 
somewhat sensitive to manipulation (Fig. 15 

Roentgen-ray examination at this time shows 
a process of the upper portion of the right 
fibula consisting of bone destruction and 
bone regeneration. There is periosteal new 
bone formation. The appearance ts that of an 
osteogenic sarcoma (Fig. 17). Roentgenograms 
of the chest were negative for evidence ot 
metastases. 

Feb. --8, 1Q24. First series of deep roentgen 
therapy. Treatment was given over the site 
of the primary lesion, the entire upper two- 
thirds of the right leg being tncluded within 
the treated zone. 

Technique. 110 per cent s.U.p. over the 
diseased area (715 R in air). Quality of roentgen 
ravs 0.13 A eflective wave length, 200 kv.; 
1mm. Cu, 1 mm. Al as filters, air-cooled tube, 
4 ma. 

March 24, 1924. At this time the condition 
was about the same as previously. There was 
no reduction in the size of the tumor. Roentgen 
studies of the upper two-thirds of the right leg, 
howe er, showed that the process had 
improved. There was more new bone formation, 
with increased sclerosis of the bone structures 
of the fibula. 

March 24-25, 1924. Second deep roentgen 
treatment. The same technique used. 

April 1, 1924. Operation with removal of 
about 5 inches of the upper portion of the 
fibula, together with the tumor mass. 

Microscopic findings. (2155-24 Grace Hos- 
pital.) Osteogenic sarcoma (Fig. 18). 

Dec. 30, 1924. Patient returned to our 
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department, stating that following the op« 
tion he felt better. However, he was not 

to step on 
October, 


lesion. 


his leg except with difficulty. In 
Ig24, there Was 
examination There is a 
~ I 
recurrent ftungating mass on the outer 


Dec. 30, 1924. 
aspect 
of the right leg at the site of the original tumor. 
The mass ts about 6 em. in diameter, has broken 
through the skin, and protrudes about 4 cm. 
Fig. 16). At this time there was enlargement 
of the inguinal lymph nodes. This, however, 
seemed to be inflammatory tn origin. Roentgen 
studies of the chest were negative for evidence 
of metastases to the lungs. 
Dec. 30, 19Q24. 
ven-ray treatments. 
Jan. 6, 1925. 


Phird Series of deep roent- 


Amputation of right leg in 
the mid-thigh region. Patient made an unevent- 


ful recovery and was soon able to return to 
work. 
June 30, 1928. Condition of the patient 


is good. There is no evidence of recurrence or 
metastases. Patient is working at his 


occupation. 


usual 


Summarv. This is a case of osteogenic 
sarcoma of the upper end of the right 
fibula. Onset of disease January, 1923. 
Two series of deep roentgen-ray treat- 


ments were given, after which resection 
of the upper end of the fibula was per- 
formed. Recurrence. After a third series 
of deep roentgen-ray therapy and ampu- 
tation, healing occurred. 

Under the heading of osteogenic sar- 
coma should be included a type of tumor 
which clinically has all the characteristics 
of bone malignancy, but which, from a 


recurrence ol the 
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Fic. 18. Same 


is I igure 15. Hi 


stologic sect 
small spindle cell variet) ( 


showing 
ot steozenic sarcoma. 

pathological standpoint, is not definitely 
classified as vet. These tumors, if left 
alone, grow very rapidly, the course of 
the disease being that of osteogenic sar- 
coma. However, they show ready response 
to irradiation, and permanent healing ts 
not infrequent. Several such cases were 
treated in our department during the past 
sIx vears, with invariably good results. 

The following ts an illustrative case: 


Case v. Registre No. Mi: 
aged thirteen. 

In June, 1921, patient first noticed swelling 
of the right cheek, which gradually increased in 
size. There considerable pain, more 
pronounced at night. Later the swelling 
extended to the roof of the mouth, and the right 
nostril became completely obliterated. In June, 
1922, a piece of tissue was removed for biopsy. 
Following the exploratory incision, repeated 
nose bleedings occurred, some of them very 
severe. Toward the end of 1922, the tumor 
grew to such an extent that the patient began 
to have difficulty in talking and swallowing. 

Findings, Feb. 16, 1923. There is a swelling 
of the right cheek due to a tumor mass of the 
right superior maxilla (Fig. 19). There is 
prominence of the hard palate, as well as of 
the soft palate, on the right side, indicating 
that the tumor is rather extensive and of an 
aggressive character. 

Roentgen-ray 


524. 


Was 


studies showed a marked 
destruction of the right superior maxilla with 
clouding of the right antrum. There is some 
thickening of the lateral with 


nasal wall 
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typical picture of osteogenic sarcoma. : 

ra- 
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Fic. 19. Case v. Osteogenic sarcoma of the right 
superior maxilla, producing marked distortion ot 
the contour of the face. 


destruction of the nasal septum. The appear- 
ance from the roentgenological examination Is 
that of an osteogenic sarcoma (Fig. 21). The 


Fic. 21. Same as Figure 19. Roentgenogram shows 
destruction of the right superior maxilla, with 
clouding of the right antrum. 


general condition of the patient is rather poor. 
There has been considerable loss of weight and 
rather pronounced anemia. 


Fic. 20. Same as Figure 19, five and a half years follow- 
ing roentgen-ray therapy. Lesion clinically healed. 


Diagnosis. Osteogenic sarcoma of the right 
superior manilla. 

Treatment. Deep roentgen-ray therapy 
combined with radium application. 


Fic. 22. Same as Figure 20. There is complete regenera- 
tion of the bone. 


Feb. 15-17, 1923. Deep roentgen-ray ther- 
apy given. Quality of roentgen rays 0.137 A 
effective wave length, 200 kv.; 1 mm. Cu, 
1mm. Al as filters; dose, 90 per cent S.U.D. over 
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right superior maxilla, cross-firing through 
three portals of entry; air-cooled tube, 4 ma. 

In addition to this, 55 meg. radium (screened 
by 1 mm. brass and 1 mm. hard rubber) was 
placed in the right nostril for a period of three 
hours. 

Shortly following the treatment, the condi- 
tion of the patient started to improve and 
within a period ol one vear, the lesion entirely 
healed. 


June 30, 1928. There is a normal condition 

present (Fig. 20). Roentg¢ nograms Show prac- 
tically complete regeneration of the = right 


superior maxilla (| ig. 


Summary. This case represents a tumor 
of the right superior maxilla which was 
enlarging very rapidly in size, and which 
roentgenologically showed all the charac- 
teristics of osteogenic sarcoma. Follow- 
ing the administration of roentgen-ray 
therapy, combined with local application 
of radium, there was complete healing of 
the lesion. 

The pathological classification of this 
lesion is not well established as vet. The 
following are the remarks of Ewing with 
regard to this case: “This case seems to 
belong to a group which has been appear- 
ing at the Memorial Hospital for many 
vears and which | have been unable to 
classify. Repeated sections of tissue show 
much new growth of vascular connective 
tissue, with infiltration by lymphocytes 
but never any areas of undoubted sarcoma. 
| suspect that they represent a specific 
disease which is essentially inflammatory 
and connected with chronic infectious 
osteitis. | am not prepared to deny that 
some of them and the one here registered 
is not a malignant neoplasm, but I think 
that on the evidence, it should for the 
present be classified as inflammatory.” 

Codman says: “I believe this tumor 
belongs to the group to which Ewing 
refers, and of which we have examples in 
the Registry collection. Nevertheless, a 
remarkable case.” 

Other pathologists classify the condition 
as true osteogenic sarcoma. We believe, 
therefore, that until the question is defi- 
nitely settled, we hay e to content ourselves 
with the clinical and roentgenological 
classification of the disease, and these 
both indicate a highly malignant process. 
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2. EWING’S TUMOR 


Connor,!? in reviewing all cases of bone 
tumors recorded in the Registry, was able 
to collect 67 cases of Ewing’s tumor, or 
about 10 per cent of the total registered. 
Based on the study of such a large collec- 
tion, Connor establishes the following 


factors as the main characteristics of 


Ewing’s tumor, or endothelial myeloma: 
“Their almost constant location in the 
shafts of the long bones and in flat bones 
where osteogenic sarcoma seldom occurs, 
their peculiar morphology, the type of 
cell being easily distinguished from the 
osteoblast in most cases, and their sus- 
ceptibility to radium and roentgen ray 
treatment.” 


Since radiosensitiveness forms one of 


the chief characteristics of Ewing’s tumor, 
it follows that irradiation, and more 
especially, roentgen-ray therapy should be 
applied in the first instance in the treat- 
ment of this condition. It is true that 
operation (local or radical) was performed 
on some cases, leading to a permanent 
cure, but this, as a rule, was combined 
with other methods of treatment, such as 
radium, roentgen rays or mixed toxins. 
Since Ewing’s tumor, from the earliest 
stages, Is a multiple lesion, it is probable 
that the second factor in the combination 
plaved a role at least as important as 
the operative procedure. More recently, 
because of the improved technique, roent- 
gen-ray therapy seems to have entirely 
replaced all other therapeutic measures. 

The reason for the production by 
irradiation of such prompt disappearance 
of Ewing’s tumor is to be sought in the 
peculiar morphological structure of the 
lesion. Ewing's tumor is a rapidly expand- 
ing, sometimes infiltrating, sometimes 
mechanically pressing, but always bone- 
destroying sarcoma. The type of cell is 
round, oval, or polyhedral, with abundant 
mitotic figures, and showing a_ peculiar 
perithelial or perivascular arrangement. 
There is almost complete absence of inter- 
cellular structures, the only supporting 
stroma consisting of thin bands of con- 
nective tissue, occasionally dividing the 
more or less diffuse tumor into smaller 
lobules. In the angio-endothelioma type, 
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Fic. 23. Case vi. Ewing’s tumor. Large tumor of the 


right lower lung with partial destruction of several 
ribs. 


there is, in addition, a rich vascularity of 


the tumor. In all instances, the rapidly 
growing, primitive, highly undifferentiated 
cells produce neither cartilage nor bone 
nor collagen, and they lead to a diffuse 
absorption of the involved bone. It is 
readily recognized that all of these 
features are factors which, from the point 
of radiosensitivity, make a tumor an 
ideal medium for roentgen-ray therapy. 

There is another indication for irradia- 
tion in cases of Ewing’s tumor. The 
rapidly growing cells in their limitless 
expansion invade the blood and lymph 
stream, thus producing metastases through 
both channels in the earliest stage of the 
disease. Indeed, many authors, among 
them Ewing,'* consider endothelial mvye- 
loma from the beginning a_ multiple 
lesion similar to myeloma. However, the 
fact remains that metastases occur very 
early and these metastases or multiple 
tumors can be controlled only by extensive 
irradiation. Of course, we realize that in a 
great majority of cases, the disease when 
first recognized, is already so generalized 
that treatment becomes of only palliative 
value, but until some other method is 
found, radiation remains our most tmpor- 
tant therapeutic agent. 


Fic. 24. Same as Figure 23. Following roentgen-ray 
therapy, the tumor has entirely disappeared. 


The dosage and method of procedure are 
the same as for osteogenic sarcoma, except 
perhaps for the fact that special attention 
is to be paid to the multiplicity of the 
lesion. The results obtained are, both with 
regard to immediate effect and life expec- 
tancy, better than in osteogenic sarcoma. 
Connor"? found that of the collected cases, 
one patient is alive fifteen years, one 
lived nine years (this patient dying from 
an accident) and 15 are living four years 
after the onset of the disease. Codman? 
states that 4 of these patients passed the 
“five vear”’ period. Considering the rarity 
of Ewing’s tumor as compared with 
osteogenic sarcoma, these figures represent 
a much higher percentage of “cures.” 


Case vi. Registry No. 888, Mr. W. D. T., 
aged fifty-six. 

In 1924, the patient first noticed a tumor 
in the region of the lateral lower chest on the 
right side. This tumor was growing gradually 
in size, and probably represents the primary 
tumor. A second tumor appeared in 1925, 
on the head, and a third tumor in 1926 in the 
right shoulder. These tumors were also growing 
at about the same rate as the primary lesion. 

March 24, 1927. Patient, for the first time, 
came to Harper Hospital for treatment. 

Findings, March 24, 1927. The tumor in the 
region of the right lower chest, which is 
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is in | ivure 23, Showing lurge 


ic. 25. Same case 
the skull, with marked ce struction of the 
skull 


described as the primary lesion, is the size of 


the fist. Roentgen-ray examination of the 
chest shows that the tumor has caused 
destruction of the filth, sixth, seventh, eighth, 
ninth and tenth ribs on the right side. The 
tumor protrudes into the lung, producing a 
mass 8 cm. in diameter (Fig. 23 

Phe second tumor observed was that on the 
skull. Roentgenograms of the skull show that 
the tumor causes complete destruction of 
the parictal bones corresponding to the vertex 


Fig. 25). The tumor mass protrudes over the 
hairy scalp and Phe 
10 cm. 
| » the al line he verte ll ee 
above the normal line olf the vertex. here are 
no brain with 


tumor. 


is the size of 
maximum point of protrusion ts about 


two fists. 


symptoms connection the 
in the region of 


IS the size of a hen’s eg 


The third tumor observed 
the right shoulder 
Roentgenograms of the shoulder girdle show 
that the tumor has produced a destructive at 


Ca 
in the clavicle involving the distal half of the 
shaft of the clavicle, as well as the base of the 


acromial and coracoid processes of the scapula. 

In addition, roentgen-ray studies were made 
of both the upper and extren 
including all bony structures, and there is 
evidence of a similar destructive process in the 
shaft of the middle third of the left tibia 

Roentgenograms of the entire spine and 
pelvis were negative for evidence of bony 
changes except for extensive arthritic changes 
involving the lumbar vertebrae. 

Blood Count. cent; 
red blood cells, 3,150,000; white blood cells, 
3,200. Polymorphonuclears 58 per cent, lym- 


lowe! 


ties, 


Hemoglobin, go per 


phocytes 37 per cent, mononuclears 5 per cent, 
morphology normal. 
Blood chemistry normal. 
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Same as bone 


Figure 25, showing gradual 


filling following roentgen-ra\ 


therapy. 


Urine examination shows evidence 
min, but Is negative for 
Jones protein. 


of albu- 
evidence of Bence- 

General condition of the patient remained 
uninfluenced by the There has been 
no loss of weight, and the patient is entirely 
symptomless. The tumor has never produced 
any pain. The patient is a stout, well-developed, 
well-nourished individual. 

Diagnosis. Ewing’s tumor. 

March 24-30, 1927. Deep roentgen-ray 
therapy was given over the pathological areas. 
Dose: 90 per cent $.U.D. (600 R in air). Quality 
of roentgen rays 0.137 A effective wave length, 
200 kv.; 1 mm. Cu, 1 mm. AI as filters, water- 
cooled tube, 25 ma. 

Oct. 14, 1627. Second 
therapy over the mass 
technique). 


lesions. 


deep roentgen-rav 


the sternum (same 


Nov. 10, 1927. Third deep roentgen-ray 
therapy over all pathological areas (same 
technique). 

June 27, 1928. All masses have disappeared. 


Roentgenograms of the pathological areas 
(Figs. 24 and 26) still reveal evidence of 
bone destruction. However, there is increase 
in lime density which indicates probable bone 
regeneration. The destructive 
large that complete bone regeneration will be 
impossible in places, and of long duration in 
others. 

General condition of the patient is  satis- 
factory. 


areas were so 


Summary. This case represents a typi- 
cal Ewing’s tumor, with multiple lesions 
in the shafts of the long bones, the ribs, the 
skull and the lungs. Following the exten- 
sive application of roentgen-ray therapy, 
all lesions promptly disappeared. 
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Fic. 27. Case v Il. Endothelioma of hard palate. There is 
bone destruction of the left half of the hard palate. 


We should like to include here another 
case which represents an entirely different 
type of tumor, although histologically it 
is classed as endothelioma. 

Ewing!’ distinguishes three forms of 
endothelial tumors: (1) angioendothelioma; 
(2) solitary diffuse endothelioma, and 
(3) multiple endothelial myeloma (Ewing’s 
tumor). There is some dispute between 

athologists with regard to the advisa- 
hiiey of placing such a variety of tumors 
under the same common group of “endo- 
thelioma,” especially since very little is 
known with regard to the histogenesis of 
the three varieties forming the group. 
Kolodny,'! for example, thinks that the 
endothelial myeloma, or Ewing’s tumor, 
should be entirely separated from the 
two other varieties, since ‘“‘the course, 
the clinical incidence, the prognosis and 
the morphology are entirely different 
in Ewing’s tumor from what they are 
in those grouped by Ewing under the 
first two headings,” and since “there 
is no sufficient proof on hand to support 
the contention of Ewing that ‘diffuse 
endothelioma’ (Ewing's tumor) is really 
an endothelioma.” Without entering into 
the analysis of this discussion, we have 
recorded the above facts merely as an 
explanation of the divergence of opinion 
among pathologists with regard to the 
histological classification of the following 
case. 


Fic. 28. Same as Figure 27, showing complete bor 
regeneration following roentgen-ray therapy. 


From our standpoint, it is  suflicient 
that the process was declared avery 
malignant one and that it was generally 
recognized that the irradiation produced 
a good therapeutic effect. 


Case vir. Mrs. C. H., aged forty-four. 
(Case not definitely classified by the Registry.) 

Onset of disease unknown. Patient states 
that in 1919 following the grippe, she noticed 
for the first time a small tumor on the roof of 
the mouth. This was not painful, but it slow], 
increased in size, until in 1925, it occupied 
the entire roof of the mouth. In April, 1925, 
she came for the first time to the Cancer Clinic 
at Harper Hospital for examination. The 
patient also complained of a tumor mass in the 
lower abdomen, producing svmptoms of dis- 
tention. Since 1918, the menstrual periods had 
been irregular. Since November, 1924, no 
periods had been present. There was some 
vaginal discharge for a period of two vears. 
No loss of weight. 

Findings April 20, 1925. There is a tumor 
of the roof of the mouth occupying practically 
the entire left half of the root of the mouth and 
producing an elevation of about 1!5 inches in 
its center. The mass is rounded, with a smooth 
surface. There is no ulceration of the mucous 
membrane of the roof of the mouth. On 
palpation, the mass is firm, and apparently 
connected with the bony structures. 

Roentgenograms of the roof of the mouth 
show evidence of bone destruction correspond- 
ing to the left half of the hard palate (Fig. 27). 
This is also evidenced on the films made in the 
anteroposterior position. 
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Fic. 29. Histologic section of Case vit in Figure 2 
Cellular’? tumor. Endotheliom 1, also cl 
unditlerentiated round cell sarcoma 
There is also evidence Ol large uterine 


fibroids, with bilateral pus tubes. 

Method of Treatment. Patient was advised 
to have radiation therapy over the tumor of 
the roof of the mouth, which was to be followed 
six weeks later by 


a curettement of the tumor, 
and later with deep roentgen-ray therapy, 
and radium treatments, depending on the 
mic roscopic findings. 

The uterine fibroids were to be treated by 


alone. 

On April 20, 1925, 55 mg. of radium, screened 
by 1 mm. brass and 1 
placed against 
three hours. 

April 22-24, 1925. 
therapy 


radiation therapy 


mm. hard rubber, was 


tumor otf root of mouth for 


First deep roentgen-ray 
cross-fired for tumor of the hard 
palate. Total dose, 110 per cent $.U.D., 720 R in 
wave length, 200 kv.; 1 mm. Cu, 1 mm. A 
filters. 

May £62. First deep roentgen thet! 
for uterine fibroids 

June 14, 


air; quality of roentgen rays, 0.137 A effectin 


«ls 


exovulation dose). 

1925. Patient re-admitted to 
Harper Hospital for curettement of the 
There was marked reduction in the size of th 
tumor following the first series of 1 
therapy. 

June 109, Mass removed. Substance 
solt, in quality. Old mass curetted. 
Silver nitrate to base, and patient returned 
to ward in sood condition. 

Microscopic Findings (Dr. P, F. Morse). 
I-ndothelioma with evlindromatous changes 
and peculiar pigmented areas (Figs. 29 and 30). 

June 25-26, 1925. Second series of radia- 
tion given. A 70 per cent s.vU.p. of hard roentgen 


adiation 


1Q25. 


cheesy 


administered over tumor region, In 


55 meg. radium, 


ravs 


was 
addition, screened by 1 mm. 
brass and 1 mm. hard rubber, placed against 
the roof of the mouth for seven hours. 

Sept. 28, 1925. Lesion entirely healed. 

Sept. 28-30, 1925. Third series of radiation 
therapy. Technique same as 
the radium, which 55 mg. 
radium, screened by 1 mm. brass and 1 mm. 
hard rubber against hard palate for four hours. 

June 30, 1928. Patient is 
complete regeneration of 
palate Fig. 25). 

Note). This diagnosed by the 
Registry as “Undifferentiated round cell sar- 
coma, origin unknown. Malignant.” 


Sec ond, 


except 
follows: 


was as 


‘| here 1S 
the hard 


well. 


bone ol 


Case Was 


Summarv. This case represents a tumor 
of the hard palate which was variously 
diagnosed as endothelioma, undifferen- 
tiated round cell sarcoma, etc., and which 
following three series of deep roentgen-ray 
therapy, curettement and radium therapy, 
entirely healed. 


3. MYELOMA 


Myeloma is a very rare condition. The 
Registry collected during a period of five 
vears only g cases of typical, and 5 cases 
of questionable, myeloma. We have seen, 
during the past seven years, since the 
advent of deep roentgen-ray therapy, 
only one case, and this was so far advanced 
that no treatment could be o1\ en. 

Since myeloma morphologically is either 
a myelocytoma, lymphocytoma, plasmocy- 
toma or erythroblastoma, and since all of 
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these cell elements are highly radiosensi- 
tive, the immediate response of the tumors 
to irradiation is very satisfactory. Unfor- 
tunately, however, myeloma is a multiple 
disease, involving practically all the bones 
of the skeleton and often replacing the 
entire bone marrow, with secondary metas- 
tases to the spleen, liver, kidneys, skin, 
etc. For this reason roentgen-ray therapy, 
however extensive it may be, has “quoad 
vitam”’ very little influence on the course 
of the disease. 


4. PERIOSTEAL FIBROSARCOMA 

Unlike the periosteal osteogenic sarcoma 
which originates from the bone-producing 
cambial layer of the periosteum, the perios- 
teal fibrosarcoma has its origin in the 
outer fibrous laver of the periosteum, 
which is incapable of producing bone. As a 
result, the periosteal fibrosarcoma con- 
tinues slowly its growth toward the soft 
tissues, and never invades the bone. 
Sometimes, especially in the advanced 
stages, it will produce absorption of the 
bone by pressure. 

Microscopically the tumor is a_ pure 
fibrosarcoma of a relatively benign charac- 
ter. It remains encapsulated for a long 
period and it never produces metastases. 
However, if incompletely removed, it Is 
likely to recur, and with each recurrence, 
the tumor becomes more anaplastic and 
malignant. 

The treatment of choice is radical 
surgery. If there is a suspicion that the 
tumor was not removed in its entirety, or 
if the tumor has already recurred, prophy- 
lactic irradiation following the operation 
will prove of great value. 


5. BORDERLINE CASES 

In this group we place tumors which, 
although showing many signs of a benign 
character, are on the borderline of trans- 
forming into a malignant ave. Since 
diagnosis is often very difficult, it is 


probable that many cases of “cured”’ 
bone sarcoma reported in the medical 
literature belong to this group or to the 
periosteal fibrosarcomata. 

The Registry of Bone Sarcoma has 
therefore taken the initiative to classify 
every benign process, which contains 


OcroBer, 1928 


suspicious criteria of malignant degenera- 
tion as a borderline case until proven 
detinitely malignant. We desire to include 
in this group also two pathologically 
definite benign lesions, which clinically 
after a suthicient time has elapsed often 
take an undoubtedly malignant course: 
the skeletal chondroma and the pure mvx- 
oma or mvxochondroma of the bone. 

The skeletal chondroma clinically 
related to osteogenic sarcoma. In the 
majority of cases the process begins with a 
single primarily benign tumor which accord- 
ing to Nolodny* “is notoriously persistent, 
grows to a large size, tends to recur afte 
incomplete surgical procedures, and finally 
to metastasize.”” In other cases the tumor 
is generalized, appearing as multiple foci 
and involving practically all the bones ot 
the skeleton. In both instances, the tumors 
may remain quiescent for vears until some 
kind of trauma (accident, surgical inter- 
vention, etc.) suddenly produces a change 
for the worse. At this time, the cartilagi- 
nous matrix becomes richer in blood supply, 
the benign cell elements gradually undergo 
malignant degeneration, and often dis- 
tinctly sarcomatous changes will result. 
The course from this moment on is not 
unlike that of osteogenic sarcoma. General- 
ized metastases, as a rule, form the closing 
chapter of the disease. 

From the point of view of roentgen-ra\ 
therapy, we as e to draw a sharp outline 
between the two stages of the chondroma. 
As long as the process maintains its 
benign character, and remains localized 
to one single focus, irradiation is of little 
benefit, and radical surgical intervention 
is the treatment of choice, but as soon as 
the lesion becomes generalized and signs 
of malignant degeneration appear, irradi- 
ation, in the form of deep roentgen-ray 
therapy, becomes of great value. This 
manifold behavior of the chondroma 
toward irradiation is easily explained by 
the histological changes occurring within 
the tumor. In the first stage, W then the 
tumor is localized, the histological struc- 
ture is that of typical cartilage. Since carti- 
lage is highly radioresistant, the response 
to irradiation will be nil. As soon as the 
cartilage shows malignant degeneration, 
atypical cell elements will make their 
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Fic. 31. Case vit. Multiple skeletal chondron - Fic. 32. Same as Figure 31. Four vears following roent- 
ing changes in the bones of the left hand. Practic gen-ray therapy. ¢ ondition is practically arrested. 

all bones of the skeleton were involved. 


appearance, and as these elements, as 
rule, are more or less radiosensitive, irradi- 
ation will result in their destruction, with 
the ultimate clinical arrest of the process, 
lasting for a period of many years. 


al 


Case vii. Registry No. 533, Miss N. C., 
aged eight. When three vears of age, in 1919, the 
patient caught her hand in the door and 


suffered what was considered a fracture of the 
phalanges of the left hand. The fracture was 
treated by and the patient 
became well. In 1920, a small lump was noticed 
on the big toe of the right foot. This caused 
no pain and no further attention was paid to It. 
In 1Q22, patient began to have pain in the lower 
back. At the same time, a slight swelling in 
the sacral region was noticed. The pain in the 
back became more 


immobilization, 


and more severe. 


In 1924, 
the patient started to lose weight and the pain 
became so pronounced that the patient had to 


stay in bed. In April, 1924, she was admitted 
to the Detroit Diagnostic Hospital where 
roentgenograms of the entire skeleton were 
taken and where a specimen was removed from 
the left iliac region for microscopic examination. 

Pathologic Report. Gross 


examination 
shows the specimen to be of 


cartilaginous 


consistency. There is no apparent periosteal 
proliferation. Microscopic examination: Chon- 
droma (Fig. 35). These tvpes of tumors on flat 
pelvis are usually multiple and 

the tendency to 
sarcomatous changes being most marked in 
the pelvic bones. 
A diagnosis of 


bones ol 


the 


often become sarcomatous, 


with 
possible sarcomatous degeneration was made, 
and the patient was referred to Harper Hospital 
for radiation therapy. 
Findings June 30, 1924. 


multiple chondroma 


Roentgen-ray stud- 
ies Were made of various parts of the skeleton. 
Plates of the left hand show bone resorption 
of practically all the second and third phal- 
anges and of the third and fourth metacarpals. 
Phe resorption is contined especially to the 
shafts and has the appearance of multiple bone 
evsts (Fig. 31). There is also resorption of the 
second phalanx of the right thumb. 
both feet show the same condition extending 
to the second and third phalanges on the right 
foot. The same condition is noted in the third 
phalanx of the left foot. Plates of both legs 
show bone resorption in the lower portion of the 
left tibia. There are scattered areas of resorp- 
tion in the upper third of the left tibia and in 
the upper third of the left fibula. The right leg 
shows resorption of the lower end of the fibula. 


Films of 
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Fic. 33. Same as Figure 31, showing marked changes 
in the pelvic bones and upper femora. 


The upper end of the right fibula shows, in 
addition to bone resorption, new bone forma- 
tion and areas of calcification. 

Plates of the right hip show the same condi- 
tion confined to the left upper thigh; there is 
also bone resorption with partial new bone 
formation extending over the lower third of the 
left ilium and over the entire right tlium; there 
is also involvement of the sacrum (Fig. 33). 

Roentgen-ray examination of the head and 
cervical spine was negative for evidence of bone 
change. 

The changes described show that the con- 
dition is multiple, involving practically the 
whole skeleton. The appearance suggests the 
picture of a generalized osteochondrosarcoma. 
Owing to the very far advanced stage and 
generalization of the disease, treatment Is to be 
given only over the pelvic bones and over the 
upper femora, to relieve pain. 

June 30 to July 5, 1924. Deep roentgen-ray 
therapy over the pelvis and upper femora. 
Dose: 110 per cent s.U.D. (720 R in air). Quality 
of - rays 0.13 A effective wave length, 
200 kv.; 1 mm. Cu, 1 mm. Al filters, air- eouled 
tube, 4 ma. 

Findings Nov. 7, 1924. There is remark- 
able improvement in the condition of the 
patient. The pain has entirely disappeared. 
While previous to the treatment, she was 
unable to walk, and confined to bed, about four 
weeks following the treatment, she started to 
walk again. She has gained about 20 pounds in 
weight. The patient is now entirely symptom- 
less, is able to walk, play and is going to school. 


Fic. 34. Same as Figure 33. Four years following roent- 
gen-ray therapy. Condition appears arrested. There 
Is increased bone regeneration (sclerosis). 


In view of this unexpected improvement, it 
was decided to extend the treatment over all 
the areas involved. 


Fic. 35. Histologic section in Case vit of Figure 33. 
Chondroma of bone. 


Nov. 7 to 13, 1924. Deep roentgen-ray 
therapy given over the pelvis, both feet, legs, 
femora, both hands, forearms, arms and over 
the lumbar and lower thoracic spine. Dose: 
go-I10 per cent S.U.D 

There was marked reaction following this 
extensive irradiation, which lasted for almost 
two months. 
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FIG, 36. Case Ix. Myxoma of the head of the fifth met 
Fic. 37. Same as Figure 36, immediately follo cure 
Fic. 38. Same as Figure 37, showing partial fill n of 

Jan. 2, 1925. Patient entirely svmptom- 
less—going to school. 

June 30, 1928. Patient feeling well. 
» | 
Roentgenograms of the entire skeleton were 


taken. As compared with the previous exan 

tions, the changes are about the same except ! 
the fact that there | 
tion 


s increased bone regenera 
Figs. 32 and 34). 


Summarv. This case represents a multi- 
ple skeletal chondroma in a girl eight 
ot which in 


years age, 1924 started to 
produce symptoms of malignant degener- 
ation. A biopsy at this time showed 
chondroma with sarcomatous degener- 
ation. (Because of the many cellular areas 


present, the condition classitied by 
Ewing in the Registry notes as multiple 
myeloma or endothelioma.) Following the 
application of two series of roentgen-ray 
therapy, the lesion was arrested and the 
patient has remained entirely symptomless. 

The second condition which, although 
pathologically classified as a benign tumor, 
and which under certain conditions, may 
show a malignant character, Is mvxoma 
or mvxochondroma of the bone. This 
condition was studied in all its detail by 
Bloodgood.!” With regard to the treat- 
ment, Bloodgood says: ‘‘Up to the present 
time, there is not a single case of myxoma 
or myxochondroma which has remained 
well and free from after an 


Was 


recurrence 
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icarpal bone, with cyst-like destruction of bone. 


Fic. 


35. 


ttage. 


the bone, following postoperative roentgen-ray therapy. 


operation consisting of curetting only.” 
“Recurrence usually within the 
first year.” 

From myxomatous or myxosarcomatous 
tumors of other locations than bone, we 
now know that this type of tumor usually 
vields well to irradiation. Because of the 
extreme rarity, we had the opportunity to 
treat only one case of myxoma of bone, 
the one described below. Here the lesion 
was first curetted and followed by radi- 
ation therapy. Contrary to the above 
statement of Bloodgood, the lesion has 
remained healed. One may rightly assume, 
therefore, that the irradiation which fol- 
lowed the curettement is responsible for 
the cure. 


occurs 


Case 1x. Miss N. K., 
(This case was not registered.) 

Since 1917, the patient had complained of 
“soreness”’ localized in the region of the head 
of the fifth metacarpal of the right hand. 
The soreness had been sufficiently marked to 
make the patient unwilling to shake hands 
with anyone, on account of pressure exerted 
over this region. Later, swelling developed in 
the place of soreness, which since June, 1923, 
had rapidly increased in size. Roentgenograms 
taken in September, 1923, just previous to the 
operation, revealed a destruction of the head 
of the fifth metacarpal by a tumor 
(Fig. 36). 

Sept. 5, 1923. 


aged thirty-five. 


mass 


At operation, a large part of 
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Fic. 39. Histologic section of Case 1x in Figure 36. 
Pure myxoma of the bone. 


the fifth metacarpal which had been destroved 
by the tumor was curetted (Fig. 37). 

Microscopic findings. Myxoma of bone 
(Figs. 39 and 40). 

Oct. 8, 1923. Patient was referred for 
radiation therapy. The wound is. entirely 
healed. 

Oct. 8 to 10, 1923. Deep roentgen-ray 
therapy given over the site of the primary 
lesion, as well as over the cubital and awillary 
Ivmph nodes. Dose, 90 per cent s.U.D. (600 R 
in air), quality of roentgen rays: 0.137 A, 200 
kv., 1 mm. Cu, 1 mm. AI as filters, air-cooled 
tube, 4 ma. 

Dec. 21, 1923. Condition healed. There is 
filling in of the bone (Fig. 38). 


June 30, 1928. Patient well. No evidence of 


recurrence, 


Summary. The case represents a pure 
myxoma of the head of the fifth metacarpal 
which, following curettement and roent- 
gen-ray therapy, has healed. 


GIANT CELL TUMOR 


Giant cell tumor is included in this 
article, because it is still considered by 
many as true sarcoma. As such, it is 
classified as the central or medullary 
subvariety of bone sarcoma, and is included 
in many statistics dealing with the “ remark- 
able” therapeutic results of osteogenic 
sarcoma. The question is further compli- 
cated by the fact that in the different 
countries and even within the same 
country, various names are used: Tumeur 


Fic. 40. Same as Figure 39. High power. 


& myeloplaxes, myeloid sarcoma, giant 
cell sarcoma, myeloma, giant cell sarcoid, 
benign giant cell sarcoma of the epulis 
tvpe, etc., are only a few of the terms used 
in describing this condition. 

The Registry of Bone Sarcoma accepted 
the term “benign giant cell tumor.”” As 
Codman! says: “The term used by Blood- 
good to replace the old term giant cell 
sarcoma is accepted by the Registry; we 
feel very sure of a well marked separation 
of these tumors as a clinical entity.” This 
well marked clinical, and we may add, 
pathological entity, was further proven 
by the subsequent registration of hundreds 
of cases. 

The Benign Character of the Giant Cell 
Tumor. From the standpoint of treatment, 
of course, the important question is 
whether giant cell tumor is of a malignant 
or of a benign nature. The first author ever 
to recognize the benign character of the 
lesion was Paget!’ who in 1853, wrote: 
“The myeloid tumors usually occur singly, 
they generally grow slowly and without 
pain, they are not apt to recur after com- 
plete removal, nor have they in general 
any feature of malignant disease.”” This 
benign feature of the lesion was reaflirmed 
by Nélaton” who in 1860 wrote a very 
comprehensive monograph on the subject. 
However, Gross,'> in 1879, for the first 
time, reported 5 cases of benign giant 
cell sarcoma which underwent malignant 
degeneration. From this time on, the 
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Pumor of the left ilhum, roentgenologi- 


enosed as ber ign giant cell t 


question of benignity or malignancy of 


the giant cell tumor led to some of the 
most passionate disputes ever known In 
medical literature. Thus, while Bryant, 


Bloodgood,” Martland, Stone and 
Ewing,*? Codman, Meverding,*! and 


others, considered the benign character 
of the lesion as unquestionable, Stewart, 

Auge and Roux,?? Waugh and Turner, 

Shattock,* MacGuire and McWhorter,' 
and especially Coley, repeated|y empha- 
sized that some of the elant cell tumors are 
distinctly malignant, and that they pro- 
duce metastases. Not even the Registry 
could settle the question definitely. While 
Codman** is “convinced that they are 
benign,” Kolodny,’ after analyzing the 
same material, says: “The question as it 
stands today is Whether or not a giant cell 
tumor Is always benign. From the evidence 
on hand, this question is to be answered 
in the negative.”” At the same time 
Goforth” writes: “Giant cell tumors con- 
stitute a series. Those at the lower end of 
the scale show relatively adult fibrous 
stromas, and are essentially benign. They 
exhibit more cellular and active stromas, 
composed chiefly of relatively immature 
fibroblastic cells, and become increasingly 
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Fic. 42. Same as Figure 41, showing filling in of the 
bone defect following roentgen-rav ther ipy. 
more locally aggressive as the scale ts 


ascended. ”’ 

In our estimation, giant cell tumor is 
essentially benign, but such a differentia- 
tion as that of Goforth is of some help 
from the therapeutic standpoint. It is 
comprehensible that a rather cellular 
tumor with immature fibroblastic  ele- 
ments should show a_ great tendency 
toward recurrence, especially if incom- 
pletely removed. Moreover, since with 
each recurrence the tumor Is apt to become 
more and more virulent, it is plausible 
that finally a malignant degeneration of 
the lesion should follow. Stone and Ewing”? 
described such a case. We are convinced, 
however, that the majority of cases 
described in the literature as primarily 
malignant giant cell sarcomata are based 
on mistaken or incomplete diagnoses. 


Case x. Mr. G. C., aged fortv. 
definitely classified bv the Registrv.) 
Onset of disease in 1918, with occasional pain 
in the region of the left sacroiliac svynchondro- 
sis. The pain was intermittent, and appeared 
to be of a rheumatic character; therefore the 
patient did not seek medical advice. 
During 1924, the pain became more pro- 
nounced and was of such a shooting character 
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Fic. 43. Histologic section of Case X in Figure 41, 
showing small spindle cell variety of osteogenic 
sarcoma. 


that the patient consulted a physician. A 
roentgen examination was made, the 
condition diagnosed as a benign giant cell 
tumor. Several superticial roentgen treatments 
were given, without result. Since the condition 
was steadily growing worse, the patient Was 
referred to Harper Hospital on Dec. 8, 1924. 

Dec. 8, 1924. Stereoscopic roentgen exami- 
nation of the pely is and sacroiliac regions shows 
an extensive destruction of bone tn the left 
sacroiliac region, with the process limited 
almost entirely to the illum (Fig. 41). 

The long history of the disease, as well as 
the roentgenologic findings, suggested a bone 
tumor of the benign giant cell tvpe. 

Operative Findings Dec. 8, 1924. Incision 
was made to the left of the spine over the 
sacroiliac joint. A tumor mass consisting of 
several jelly-like nodules was curetted, and a 
frozen section made by Dr. Morse. This showed 
a spindle cell sarcoma with islands of round 
cells. On account of this finding, the wound 
was closed without further procedure, and 
immediate deep roentgen therapy was insti- 
tuted. This was done while the patient was 
still under anesthetic, and a massive dose was 
given. 

Since the examination revealed that there 
was enlargement of the lymph nodes in the 
right inguinal region about 1 to 4 cm. in 
diameter, it was thought that this might repre- 
sent a metastatic process, and deep roentgen 
therapy was extended practically the 
entire lymphatic system and lungs. Thus the 
following treatment was given: 

Dec. 8 to 13, 1924. First deep roentgen 
therapy, over the pelvis, chest and entire 


Fic. 44. Same as Figure $3. High power, 


lvmphatic system (go per cent over the 
individual areas). Quality of roentgen ravs, 
0.137 A effective wave length, 200 kv., 1 mm. 
Cu, 1 mm. Al filters, water-cooled tube, 23 ma. 

Microscopic sections were made in the 
meantime, and the following ts the report of 
Dr. P. Fk. Morse: The histoid structure and 
the relation of blood vessels leads to a diagnosis 
of a small spindle cell type of sarcoma (Figs 
43 and 44), but the infiltration of the mass 
with cosinophile cells and the areas whicl 
have a granulomatous appearance, as well as 
those areas in which the cells appear to contain 
an increased quantity of fat, strongly suggest 
that this condition may belong to the group 
of Paget’s disease (osteitis deformans). 

Feb. 10, 1925. The pain has entirely dis- 
appeared and the patient has become svmptom- 
less. However, he was only permitted to walk 
with crutches. 

Roentgen-ray examination of the pelvis 
shows the condition to be practically the same. 
There is no evidence of bone regeneration, 
and no evidence of further bone destruction. 
The enlarged Ivmph nodes in the left inguinal 
region have disappeared. General condition of 
the patient good. 

Feb. 10 to Second deep roentgen 
treatment over the pelvis. Dose and technique 
the same. 

May 12, 1925. Patient is symptomless. 
Roentgen examination of the pelvis shows 
evidence of increased calcium deposit in the 
former bony defect. Patient was advised to 
continue to walk on crutches for at least a 
period of six months, until the complete filling 
in of the bone defect in the lumbosacral region 
had taken place. 
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May Vhird series of deep 


roentgen the rapy. Dose and technique the same, 


tO 13, 102%. 


Aug. 30, 1926. Patient is entirely symptom- 
less. Walking without crutches. Patient 
Carrying on his usual occupation SUDCTVISOI 
of golf course). 

Roentgen studies of the pelvis show evidence 


of tilling in 


of the lormer bon defect, except 

t small area in its upper portion (Fig, $2 

Phe examination is” entirely negative for 

evidence ol metastasis o1 further extensior ol 
the 

Summarv. This case is interestine 

Decause the history ol the cise ise, as 


well as the roentgenological findings SUg- 
vest a benign elant cell tumor, while the 
MICTOSCOpI report is that of a sarcoma. 
I-xtensive deep roentgen-ray therapy Was 
applied as for sarcoma. Later 
died trom a perforated appendix, an 
the time Ot death there WaS NO € dence 
of anv malignancy. 


It Is ditlicult to decide whether Or not 


the case represents a benign elant cel 
tumor with malignant degeneration. o1 
whether it Was a malignant process trom 
the onset. The case, however, belo oS to 


one ot those rare occurrences which forms 


the topic, as Wolodny savs, of an “old 
trodden path ot discussion.” 
a 


The Value and Principles the Surgical 


reatment. The change in the conception 


of the slant cell tumor trom. that OF a 
malignant sarcoma to that of a benien 
tumor had its origin in the therapeutic 
measures applied. While as recently as 


Igt0, amputation belonged to the routine 


procedure, this later was supplanted by 
the more conservative resection, and still 
later by the simple curettage. 

At the present time, the more or less 
standard treatment consists in 
extensive curettement of the involved 
bone with swabbing out of the curetted 
area with alcohol and carbolic acid or zinc 
chloride. An analysis of the results obtained 
reveals that the method, far trom. being 
ideal, has the following disadvantages: 


+ 


surgical 


1. Recurrence occurs shortly following 


the curettage in a great number of cases. 


Bloodgood, who is the greatest advocate 
of the above method of treatment, in his 
series Of 77 Cases in 1923 reports recurrence 


in 16 of the 42 cases treated primarily by 
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curettage. Kolodny, 

of the Registry, says: 
to be frequently 
observed in about 


analyzing the cases 
‘Recurrence seems 
unavoidable is 


20 per cent of all cases 
treated by the single curettage alone.” Of 
course, the figures of the Registry are 
incomplete with regard to the total cases 
treated, since the untavorable results are 
more apt to be left unregistered than the 
favorable ones. This is clearly proven by 


the reports of some other investigators, 
who rave collective statistics of all the 
cases treated and who obtained much 
larger numbers of recurrences. MacGuire 
and McWhorter, example 


report 6 


recurrences out of 13; Coley,’ 6 out of 


Lewis, In elant cel tumors of the 
spine, 5 out of 11, etc. These figures take 
on a still more gloomy appearance when 
we consider that the cases of ctant cell 
tumor primarily treated ) curettage 
represent only a well-selected fraction of 
the total cases coming under ol] servation, 


and where more radical m thods ol treat- 
ment 


+ 


amputation, resection, or no treat- 
ment) were used. 
2. In Many cases, curettage leads to sec- 


ondary infection, resulting sooner or later 
inamputation. MacGuire and McW horter,® 
in their series of 1 3 cases had one infection; 
Platou had 2 out oT &: Coley, 6 out of 
21. In the case of Coley, of the 6 infected 


eases, 2 died later Ol veneralized metas- 
tases, one. of nephritis, one could not 
be located, and only 2 vot well after 


amputation. 
3. Repeated surgical injury or infection 
sometimes leads to malignant degener- 
ation of the benign giant cell tumor. Stone 
and Ewing”? described the possibility of 
such an occurrence. Thus Ewing 
‘| have never known these tumors to 
produce metastases and I have been 
unable to find authentic records of such 
complications, but it seems possible that 
by curettage, groups of viable cells could 
be dislodged from the tumor and pass into 
the blood vessels.”’ 

Without wishing to be dogmatic, we find 
that by taking into consideration the above 
factors, and after comparing the number 
of cases treated by curettage with the 
total number of coming under 
observation, the percentage of amputa- 


Cases 
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tions (and thus one may say of the surgical 
failures) is not infrequently as high as 50 
per cent. Of the 77 cases of Bloodgood’s” 
collected in 1923, twenty-nine cases finally 
came to resection and 16 cases to amputa- 
tion. Of the 20 cases reported by Mac- 
Guire and McWhorter,® 2 cases came to 
resection and 12 cases to amputation. Ot 
Platou’s®! 10 cases one came to resection 
and 4 to amputation. Of Coley’s’ 50 cases, 
2 came to resection and 16 to amputation. 
The better results of Coley are due to the 
fact that In many cases mixed toxins 
and radiation therapy were used either 
alone or in combination with the surgical 
methods. 

The Value and Principles of Roentgen-rav 
Treatment. In view of the above facts, 
the question arises whether or not roentgen- 
ray therapy, for the reasons already 
given, could improve the surgical results 
and if so, to what extent. 

Herendeen* was the first to report, in 
1924, a series of giant cell tumors treated 
by radiation alone. The results were so 
encouraging that Herendeen ventured the 
following statement: “From the study 
of all the cases and the course following 
treatment, it does not seem premature or 
too optimistic to say that it 1s believed 
that most of them can look forward to a 
complete cure and restoration of function.” 
All Herendeen’s (16) cases were filed with 
the Registry of Bone Sarcoma. Since that 
time, other cases have been registered so 
that Codman,? in establishing the “by- 
products” of the Registry considers as 
one of them “the impersonal proof that 
cases of giant cell tumor may be cured 
by radiotherapy.” Kolodny,’ reproducing 
several cases of Herendeen’s, says: “ During 
recent years, a further and most significant 
step has been taken toward conservative 
treatment of giant cell tumor, It consists 
of substituting radiation therapy, either 
roentgen ray or r adium, for surgical opera- 
tions;”” and again: “The experience accu- 
mulated in a few medical 
especially at the Memorial Hospital 1 
New York, is of such weight that ™ 
eliminates any doubt as to the very great 

value of radiation therapy as a primary 
therapeutic measure in giant cell tumor.” 

Now that the value of roentgen-ray 
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therapy in the giant cell tumor is recog 
nized, it seems appropriate to try to est: a 
lish definite indications for the use of 
surgical measures or irradiation alone, or a 
combination of the two. We believe that 
we are justified in making the following 
practical rules: 

Every case of benign giant cell 
tumor should) be primarily irradiated. 
Since the results obtained by the irradia- 
tion closely depend on the capacity of the 
bone to regenerate, in middle-aged and 
elderly persons one may resort, especially 
if the lesion is small and is in a weight- 
bearing bone, to primary curettage or 
resection of the tumor and the use of a 
bone graft. In children and young adults, 
however, surgery should never be under- 
taken before irradiation is tried. 

All cases treated by curettement, 
where there is suspicion that the tumor 
could not be removed in toto, should be 
followed by irradiation. In our estimation, 
roentgen-ray therapy here is of greater 
benefit than the application of radium. 
One should never use radium locally in 
the curetted area. Aside from the danger 
of infection, radium produces too much 
local destruction, and thus makes the 
regeneration of the bone very diflicult, i 
not impossible. 

In larger lesions, if primary curettage 
is done and roentgen-ray therapy Is applied 
following the operation, the results often 
are not so good as though roentgen-ray 
therapy had been given without curettage 
The large shell-like cavity produced by 
the operation, aside from the constant 
danger of a pathological fracture, is not 
likely to form new bone as quickly as 
the untreated tumor where there is 
already some natural tendency to bone 
regeneration. 

4. Amputation should never be per- 
formed without the use of irradiation first, 
regardless of the extent of the lesion. 
Often the best results from roentgen-ray 
therapy are obtained in such cases. 

The following case proves the impor- 
tance of the above rules in an unquestion- 
able manner: 


Case xt. Registry No. 528. Mr. O. L., aged 
twentv-nine. 
Onset of the disease in August, 1923, with 
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pain in the left knee. At the beginning, the pain 
but aiter November, Q2 3 


was only occasional, 


1923, 
it was more or less continuous, consider bly 
worse at night. In December, 1923, a swelling 
appeared just above the left knee joint. Since 
February, IQ24, the pain had become SO SCV CTC 
that the patient could not sleep. The swelling 


Was Increasing In size. At this time, functiona 
disturbance was present. 
Findings April 13, 1924. There ts a 


rked 
swelling just above the left knee jor 


nt. Roent- 
renograms show consid rable bone dest 

of the lower end of the left femur (Fig. 45 
The movements of the knee joint are normal 
and are not paintul. Patient states, how 
that there is pain on weight bearing. 

Operation April FO24. 
taken for microscopic examination. 

Microscopic findings. 
tumor ol (Fig. 48). 
radiation therapy. 

Findings April 18, 1924. The wound is 
healing. There is a slight drainage from the tube 
which inserted in the wound. General 
condition of the patient very good, and 
is no evidence of metastasis. 

April 14 to 18, 1924. First series of deep 
roentgen-ray therapy over the lower third of the 
left femur. Dose: 90 per cent s.U.D.; 
roentgen 


uction 


Section ol tissue 


cell 


referred for 


Benign lant 


bone Patient 


Was 


there 


qu lity of 
\ effective wave length; 
200 kv.; 1 mm. Cu, 1 mm. Al as filters, water- 
cooled tube, 25 ma. 


ravs 0.137 


Following the treatment, there was increase 
in the size of the swelling. Patient was under 
the impression that the condition was getting 
worse. 

Findings June 2, 1924. 


The swelling of the 
knee has somewhat 


increased. The roentgen 
studies show that the process has extended and 
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A 
bei 16. Same s Figure 45. Following infection at 
) ) nd » Se deep roe en- therapy, 
ne one ¢ led to | Montaneous 


fracture occurred. 


at this time there 
cortex at the 
General condition of the patient 


rough of the 
internal condvyl|« ol the femur. 


is breaking th 


good. 


Fic. 47 


Same as Figure 46, 


showing spe cimen after 
amputation. There is bony shell cavity of the 
lower end of the left femur, infected and without 
tendency to new bone formation. 


June 2, 1924. A-second series of 
roentgen-ray therapy was Dose 
technique the same. 

Findings July 15, 


deep 
and 


1924. Patient states that 
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hic. 48. Histologic section of condition shown in Figure 
45. Benign giant cell tumor. 


for the past four w eeks, he has noticed a marked 
swelling of the left knee joint, and during the 
same time there has been swelling of the ingui- 
nal Ivmph nodes on the left side. About two 
weeks later, the knee started to drain through 
the drainage tube, and as a result of this 
drainage, the swelling reduced in size. At the 
same time, there was reduction in the size of 
the inguinal lymph nodes. 

On examination July 15, 1924, the swelling 
of the knee joint is somewhat less than at the 
previous examination. There is still a rather 
profuse discharge through the drainage tube. 
The lymph nodes in the left inguinal region are 
enlarged (from 1 to 5 cm. in diameter), they 
are slightly painful on manipulation, and 
apparently represent an infectious process. 
Roentgenograms show the condition of the 
left lower femur to be about the same. At 
any rate, there has been no extension of the 
lesion. 

March 15, 1925. Condition of the lesion is 
about the same. There is still evidence of 
drainage from the incision. Roentgenograms 
at this time show that a pathological fracture 
has occurred at the site of the former lesion 
(Fig. 46). The patient has considerable pain and 
is losing weight. 

May 14, 1925. Since the lesion failed to 
heal, amputation of the left femur at about 
the middle of the thigh was done. 

Pathological Report. The gross specimen 
shows a bony shell cavity of the lower end of 
the left femur, infected, and without any 
tendency to new bone formation (Fig. 47). 

Microscopic Findings. 7581-25, Dr. P. F. 


Morse. Destructive purulent infectious pro- 


Fic. 49. Histologic section of condition shown in Figure 
+6. No tumor elements present. Destructive, purul 
infectious process with no effort toward regeneration 


lent 


cess with no effort at regeneration. There is no 
neoplastic process present (Fig. 49). 

July 5, 1928. The patient ts well. There is 
no evidence of metastasis. 


This case represents 
benign giant cell tumor of the left lower 
femur which became infected at biopsy. 
The large bony shell cavity produced at 
the operation failed to heal following the 
application of two series of deep roentgen- 
ray therapy. About one year later, ampu- 
tation of the lower left femur had to be 
performed. The patient is now well, and 
no metastases have developed. 

Dosage and Technique. Because of the 
reasons expounded above, we preter to 
use, In the roentgen-ray treatment of giant 
cell tumors, smaller doses, repeated at 
shorter intervals, rather than big, massive 
doses repeated at longer intervals. As a 
rule, a dose of go per cent $.U.D. Is given 
which at subsequent exposures ts reduced 
to 7O per cent s.U.p. then to 50 per cent 
s.u.p. The treatments are repeated at six 
weeks to two months’ intervals until a 
healing ts obtained. In some instances we 
administer as many as six to seven series 
of treatments. Deep roentgen-ra\ therapy, 
because of the higher penetration and the 
more uniform distribution, is preferred to 
radiation with rays of long wave length. 
(We apply rays of 0.13-0.14 A effective 
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wave length, 200 I mm. I 


Al as filters. 


As a rule, a marked reaction appears 
shortly following the application of the 
first dose. The reaction 1s so tvpica that 
it is almost of differential diagnostic 
value. It consists in the appearance of 


redness ol the skin starting about one to 


two weeks after the treatment, and 


isting 
ior a period of several months. At the 
same time, there Is marked edema and 
swelling of the soft tissues. The tumor 


itself shows considerable enlargement 
and there is, as shown by roentgenograms, 
an expansion of the cortex of the bone 
with thinning of the outline and a washed 
out appearance of all the structures. The 
yeneral Impression at this point is that 
the condition is erowing worse. It is not 
surprising, therefore, to see that in many 
instances, other methods of treatment are 


hurriedly lical 


resorted tO, especially radical 
surgery, before the reaction on the tumor 
produced by the trradiation has developed 
to its fullest extent. However, after two 
to four months following the treatment, 
one will the reaction subside, the 
tumor gradually diminishes in size, and 
repeated roentgenograms will show a rapid 
regeneration of the bone, resulting in 
ossification and sclerosis. \\ ithin one year, 
there is healing with complete restoration 
of the normal function. 

It is of importance that during the 
period immediately the treat- 
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hye ng with complete bone regeneration. 


ment, the part be completely immobilized, 
so. that pathological mav be 
avoided. These are especially liable to 
occur during the climax of the reaction 
produced. 


fractures 


One cannot sufliciently emphasize the 
danger ot over-irradiation of the benign 
giant tumor. As shown by Ewing," 
the over-irradiation of the normal bone 
results in destruction of the natural 
tendency of the regenerative process. 
While such a procedure may effect a 
disappearance of all the tumor elements, 
because of the reduced regenerative capac- 
ity of the normal bone, a filling in of the 
destroyed area will follow only very 
slowly or not at all. Moreover, a chronic 
productive radiation osteitis may develop 
with atrophy and demineralization of the 
bone irradiated. Such a condition tnvart- 
ably leads to ultimate amputation or 
other mutilating operative procedures. 
Thus, while pathologically there may be a 
complete healing of the tumor, clinically 
the patient will continue to suffer until a 
radical operation will remove all the over- 
irradiated bone. 

By taking into consideration all the 
above tactors, we believe that roentgen- 
ray therapy of the benign giant cell tumor 
can be carried out in such a manner that 
the results obtained should surpass the 
results of any other method of treatment. 
Only one olant 


cell 


case of cell tumor. 1s 
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Fic. 52. Histologic section of case in Figure 50. Benign 
giant cell tumor. 


included here merely to illustrate our 
method of procedure. 


Case xu. Registre No. 529. Miss H. F., 
aged twenty. 

Onset of the disease in 1921 with pain in the 
left knee. About half a vear later, the knee 
was operated upon, and a large cyst of the 
lower end of the femur was found. The patient 
was advised not to use the leg, and she was 
confined to bed for a period of a vear and a 
half. In June, 1923, she came to Harper Hospi- 
tal for treatment. 

Findings June 25, 1923. There is marked 
swelling of the lower third of the thigh, the 
maximum swelling being just above the knee 
joint. The swelling produces a dull aching 
pain, more pronounced at night. 

Roentgenograms show a condition of the 
lower end of the left femur which was diag- 
nosed as benign giant cell tumor (Fig. 50). 

June 29, 1923. Histopathological report: 
Benign giant cell tumor (Figs. 52 and 53). 

July 16, 1923. First series of deep roentgen- 
ray therapy, over the lower third of the left 


femur. Dose, 90 per cent s.U.p.; quality of 


roentgen rays 0.137 A effective wave length; 
200 kv.; 1 mm. Cu, 1 mm. AI as filters, air- 
cooled tube, 4 ma. 

Sept. 24, 1923. Patient had considerable 
pain following the treatment, lasting for a 
period of four weeks. During that time, the 
swelling has increased, and there was redness 
of the skin. 

Sept. 24 to 25, 1923. Second series of deep 
roentgen-ray therapy. Dose 70 per cent s.U.D. 
Technique same. 


Fic. 53. Same as Figure $1. High power, showing typical 
giant cell. 


Findings Nov. 28, 192 Condition of 
patient markedly improved. There ts no pain, 
and she is able to walk. Roentgenograms 
show beginning bone regeneration. 

Noy. 29 to 30, 1923. Third series of deep 
roentgen-ray treatments. Dose 70 per cent 
s.u.D. Technique same. 

July 30, 1924. Condition healed. Patient 
is Walking without difliculty. Roentgenograms 
show marked bone regeneration (Fig. 51). 

June 30, 1928. Patient well. 


Summarv. This case is one of benign 
giant cell tumor which recurred after 
operation. Following the application of 
three series of deep roentgen-ray therapy, 
there is healing with complete bone 
regeneration. 


SUMMARY AND CONCLUSIONS 

The roentgen-ray therapy of primary 
malignant bone tumors and of benign 
giant cell tumors is governed by the 
following rules, which are the result of 
the primary influence of the roentgen 
rays upon the highly complicated tumor 
tissues: 

1. Cellular tumors without much stroma 
and rich in blood supply, though clinically 
and from the surgical viewpoint, very 
malignant, may be made to disappear 
entirely by irradiation. 

2. Tumors of the adult type, especially 
when rich in mature intercellular struc- 
tures (cartilage, bone) and poor in blood 
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vessels, may prove entirely refractory to 
irradiation, while surgical procedures may 
lead to excellent results. 

3. In tumors of the intermediate tvpe, 
the 


more undifferentiated cells may be 
made to disappear and the growth of 
the more adult cells may be retarded by 
Irradiation, so they produce an 


abundance of calcific 


OSSCOUS } 


and 
stance. A marked 
sclerosis, with considerable prolongation ol 


cartilaginous 
intercellular sul 


life, often results in such cases. Ip other 
Instances, postirradiation surgical measures 
are of distinct value. 
The different types of primary malignant 
bone tumors and the benign giant 
tumor are discussed individually. 
Decisive proof is brought that roenteen- 
ray therapy Is one 


cell 


of the most powertul 
assets in the treatment of all varieties of 
primary malignant bone tumors, well 
as in the benign giant cell tumor. ‘Five 
year cures” are possible even in cases with 


as 
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extensive metastases and where no other 
methods of treatment could be of benefit. 

It is the contention of the authors, there- 
fore, that the present standard methods 
of treatment of and of 
benign giant cell tumors need a complete 
revision. Irradiation, in the form of deep 
roentgen-ray therapy, should find a more 
extensive application in all 


I 


bone Sarcoma 


forms of bone 
sarcoma and giant cell tumor, operable 
or inoperable, whether in combination 
with surgical measures, mixed toxins, or 
the more recent lead therapy. 

It remains, then, for the Registry 
of Bone to collect more com- 
plete statistical evidence approving or 
disproving such a procedure. The Registry 
has abundantly succeeded in est iblishing 
a standard nomenclature and standard 
criteria of classification, and we are con- 
fident that it will now succeed in estab- 
lishing more or less standard measures of 
therapeutics. 
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PHYSICAL AND BIOLOGICAL PROBLEMS IN 
HELIOTHERAPY 


Il. THE CALIBRATION OF THE MERCURY VAPOR LAMP IN 
REPRODUCIBLE UNITS FOR CLINICAL PURPOSES* 


BY 


ERNST A. POHLE, M.D., PH.D. AND 


Professor of Radiology, University of Wisconsin 


MADISON, WISCONSIN 


INTRODUCTION 


| URING the past two vears, we have 

carried out an extensive study of the 
behavior of the mercury vapor lamp, with 
the viewpoint and the needs of the clinic in 
mind. We introduced the “ultraviolet 
unit,” which produces an average ery- 
thema reaction on normal adult skin.' 
We then constructed a simple measuring 
device consisting of a cadmium photo- 
electric cell in an amplification circuit.” 
This paper relates our experiments dealing 
with the problem of dosimetry. In previous 
publications, the photochemical test as 
developed by Keller, based on the starch 
iodine reaction, was recommended for 
clinical purposes. It seemed to us, however, 
particularly important to investigate the 
possibility of establishing, for the ultra- 
violet emission of this type of lamp, a 
reproducible unit which could be linked up 
with the biological effect. In logical order 
it involves: (1) a study of the relative 
intensities of the biologically important 
lines in the mercury vapor spectrum 


* From the Departments of Roentgenology and Physics, University of Michigan, Ann Arbor, Michigan. Read at the 
ninth Annual Meeting, AMERIACN ROENTGEN Ray Society, Kansas City, Mo., Sept 
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3100 to 2500 Angstr6ms) during one 
thousand hours of burner life; (2) measure- 
ments of the total intensity of the emission 
of a quartz mercury vapor burner; (3) simul- 
taneous measurements with the photo- 
electric cell; (4) performance of one of the 
simpler photochemical tests in order to 
define its limitations, and (5) controls on 
a sullictent number of patients for the 
purpose of establishing an average ery- 
thema reaction or a skin tolerance dose. 


Il. DESCRIPTION OF APPARATUS 


In all investigations, a mercury lamp of 
well-known make has been used. It had a 
spherical hood of 36 cm. diameter. The 
construction of the burner was based on 
that of the mercury rectifier.’ Its trans- 
former was connected to the 110 v.A.c. line. 
An image of the burner was thrown on 
the slit of a quartz spectrograph by means 
of a planoconvex quartz lens. The colli- 
mating and camera lens of the spectro- 
graph were planoconvex quartz lenses of 
5 cm. aperture and 37.5 cm. focal length 


Twenty- 
25-28, 1928 


| | 
ve 
| 


lor A 6563 A. The dispersing system was 


composed of two 60° Cornu prisms ol 
‘4 by 5 cm. tace. This system has a 
large aperture and a focal surface which 


IS sullicrently plane over the region studied. 


\ micrometer screw with axis parallel 
to this focal plane carried the thermocouple 
which could thus be moved at will 

lhe slit and the 
thermocouple slit were each 0.5 mm. wide. 
junctions of 7 ohms 
Professor H., 
VI. Randall. The thermocouple .M.F'S. Were 
measured by a Northrup high 
SEHSHIVITY Of pel 
Fen ohms 


Wil alton 


the plane. collimator 
Phe thermocouple was an 
couple with seven 
resistance, constructed by 
| eeds 
sensitivity galvanometer ol ohms 
resistance and a 
millimeter. resistance in series 
with the calvanometet and couple gave 
nearly critical damping. Detlections were 
read on a scale at a distance of 7 meters. 
The same calvanometet with a low resist- 
ance shunt was used with a single junction 
thermocouple to measure the total radia- 
tion of the burner. The sensitivity of this 
system was checked before and after each 
reading by use of an 


undervolted lamp 


operated at a fixed potential and distance. 


lhe photoelectric cell mounted in a 


ind 


trom the 


Was 
light-proof brass box with a shutter 
placed at a distance of 50 
burner. As its dark 
potential was close 
230 volts from. the storage battery 
were applied to the cell and chec ked con- 
tinuously by a Weston precision voltmeter 
in parallel. A Leeds Northrup Type p 


valvanometer 8.2 xX 10 


Cm. 
disc harge potent ral 


to 250 volts 


SENSITIVITY 


amperes per millimeter, resistance 1100 
ohms) with 10,000 ohms resistance In 
series gave sultlicient deflection for the 


required readings. As photochemical test, 
we selected the starch iodine reaction as 
originally emploved by Bering and Meyer, 
In its modification by Keller.’ A detailed 
description of the test is found in the first 
article of this series. It 
recalled here that the ultraviolet unit Ol 
average erythema reaction is the time 
necessary for the completion of the chemi- 
cal reaction. The distance between burner 
and test solution has to be 
when exposing the human body. 


need ONL be 


doubled 
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Ill, EXPERIMENTAL WORK 


study the fundamental 
electrical characteristics of such a burner, 
a voltmeter and an ammeter with a rheo- 
stat for balancing slight variations in the 
current were arranged in the circuit (Fig. 
lhe voltmeter reads, therefore, the 
potential drop over the ammeter which is 


In order to 


MERCURY VAPOR 
ay 
- 
tye 
' 
"RAIS FOR 
| Schen d ne rf Volt- 
cle Mette \ ete d heostat 
I rin \ d CITC 


| 


negligible in this case. For recording the 
power Input, a wattmeter was placed in 
the burner circuit. The change of potential 
and current could be recorded every minute 
from the time of lighting the burner until 
the point of constancy: it appeared that 
approximately twenty-five to thirty min- 
utes are required to reach the electrical 


equilibrium (Fig. 2). This procedure has 
been repeated and verified numerous times 
on at least twelve burners. Schall and 
Alius," and Hdérnicke*? have come to the 


same conclusions. It is at variance with 
the statement of some manufacturers who 
believe that only five minutes are required 
to reach the equilibrium. When comparing 
the power input and the ultraviolet emis- 


sion, the same type of voltage-current 


characteristic as reported by Harrison and 
Forbes’ with a specially constructed burner 
encountered: 


was the 


current drawn 


: 
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amounted to about 2.75 amperes for all 
burners over a fairly wide range of poten- 
tial, the change of which affected the out- 
put of the lamp much more than any other 
factor. Both thermocouple and photo- 
electric cell record this (Fig. 2); the latter 
is important clinically because the part of 
the spectrum in which we are interested 


AMPS 


MIE ME 


Fic. 2. The changes of potential across the burner (v), 
the power input (w), the vu. v. emission (Cd), the 
total intensity (Th. C.) during the first thirty-five 
minutes after lighting the burner. 


follows the behavior of the potential across 
the arc. No difference between new and 
used burners exists in this respect. It is 
obvious, therefore, that any control instru- 


OcroBper, 1928 


ment built into an apparatus of the type 
used here should register the potential 
between one anode and the cathode. This 
would at least permit the operator to 
judge when the electrical equilibrium has 
been reached; but no conclusions as to the 
ultraviolet radiation emitted may be 
drawn. 

A total of five burners was examined 
with the methods described above; the 
results are compiled for one burner (71241) 
Table 1). Column 1 gives the age in hours 


TABLE 1 


BURNER 71241 


W Cd K 
oO 196 10.5 2.3 
25 1Q2 11.0 1.46 
50 3 I il 
150 185 © 1.40 
200 1Q4 3.25 12 
250 1Q4 1.0 1. 35 
300 1g6 6.0 1.12 
400 1go 7 4.3 
S00 5.0 5.0 
1Q4 6.0 6.3 
soo 1S4 4.4 1.04 
goo I74 3.5 8.2 
1000 1S4 3.5 9.5 
1200 3.0 12.5 


(aA), Column 11, the power input in watts 
(w), Column 11, the detlection of the galva- 
nometer connected to the photoelectric 
cell (Cd), Column tv, the time in minutes 
and seconds for the photochemical reac- 
tion (K), and Column vy, the ratio between 
the galvanometer deflections when the 


TABLE II 
75257 36627 77191 7Q9Q40 

4 Ww Cd K W Cd K Ww Cd kK W Cd K 

192 10.5 2.6 190 10.0 2.45 180 10.5 2.75 
50 1Q5 11.0 2.75 IQ4 9.0 3.0 oe 8 
100 200 8.0 3.0 1Q4 7.5 3.25 9.0 2.50 
150 180 7.0 3.50 196 6.0 3.0 180 0.0 2.75 
200 180 5.0 180 7.0 3.0 
250 150 6.5 4.0 188 6.0 3.50 1QO4 6.0 3.0 
300 176 7.0 4.50 170 7am 3.25 176 5.0 4.0 Igo 6.0 3-75 
400 190 7.@ 4.50 189 4.0 176 6.0 3.25 
500 180 7.0 5.5 5.0 
600 184 5.0 4.0 188 4.0 7.0 196 6.5 5.25 
700 1go 4.0 154 6.0 
800 192 6.3 5.50 178 4.0 g.460 186 es 6.50 
goo 180 3.0 7.236 18s 3.5 


— 
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Vou. XX, No Physical 
thermocouple was placed under the mer- 
cury vapor lamp and under the undervolted 
electric bulb which served as a standard 


( he latter figure 
SI 


the total radiation of the 
instance skin tests on th 
body ot adults 


proportion il to 
lamp. In each 
e same part ol the 


several 


were carried out 
100. 
90} 
80 
4 
70 
60.& 
WN 
J0 
20) 
> Cd 
« 
OL: 
cs 50 75 wo 
Fi 3. The changes of the intens trad I 
the dis ce trom he burner x pt r cal 
tes cadmium ce calet ed D 
re 
in order to check the results ot the measure- 
ments on the biological object. | he li@ures 
obtained trom four other burners will be 


found in Table 1. The reaction —- of the 


Keller test is corrected to 25 . because 
like all photochemical _ re: ctions, it Is 
dependent upon the temperature. Table 
lll gives comparative data on the lines 
3130, 3022, 2967, 2897, 2804, 2650, and 
2536 A, over a period of twelve hundred 
hours. The intensity of line 3130 was set 
equal to one hundred. The last ang n of 
Table 11 gives the relative sensitivit I 


of the cadmium cell for each line, while the 
last horizontal line represents the reading 
of the photoelectric cell when exposed to 
the burner. It seems that the relative 


intensity of 2804, and 2536 A drops 


2050, 253 
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more than that of the other lines. The 
percentage of error in these measurements 
is higher for the lines of low intensity 
because the galvanometer deflection 
amounted to only 3 mm. or less. The 
variations in intensity with the distance 
from the burner were also studied. From 


Curve Cd in Figure 3, it appears that the 


il intensity par el to the burner axis at 50 


and 100 cm. distance, 


measured intensity of the ultraviolet region 
recorded by the cadmium cell is not identi- 
cal with the intensity calculated by means 


After After After After 

| New 300 600 Qoo 1200 
Ine 

Burner’ Hrs. Hrs Hrs. Hrs 

Use L se Use Use 
3130 100 ele) 100 20 
3022 32 29 25 25 20 40 
200 21 Id 20 Is 12 SO 
2507 6 6 4 6 6 135 
2504 6 6 1 3 oO 240 
2050 I2 10 7 6 138 
2526 15 6 6 9 4 6 30 

Cd 11.5 7.6 6.5 es 3.0 


of the inverse square law. The photochem- 
ical test brings this fact out still more 
strikingly. The calculated and measured 
values approach e: ach other with increas- 
ing distance. Aside from the fact that the 
burner is not a point source of light, the 
presence of reflected radiation from the 
hood explains this observation. Figure 4 
demonstrates the distribution of the inten- 
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sity at 50 and 100 cm. distance from the Papin i 
burner parallel to its axis, taken with the oe Cd ¥ Skit 
thermocouple and, therefore, showing the 
variation of the total output. There was New 10.0 3.0 
no essential difference between new and Old 3.0 12.5 9 
used burners. The distribution of the total " 33 $.2 3 
emission in a plane vertical to the axis ts 
y mnt gives the deflection of tl 
given In eure the photocleetric cell (Cd). Column ti 
chemical reaction tn minutes (kK Thi 
otf exposure ol the skirt The quotient expre 
etween the new a rne N I 
50 \ \ Cdi Reaction 
155 200 2.9) 2.0 
Porte il ac ‘ 
Deflection of he p 
I 4 « N 
purposes.* While the figures obtained 
20 ‘Ss 


Fic. 5. Intensity perpendicular to the burner axis at 50 
em. distance taken with the thermocouple. 


In order to compare the response of the 
cadmium cell and the photochemical test 
with that of the skin, a number of experi- 
ments with normal and increased potential 
on new and old burners were performed. 
The ultraviolet emission of a new burner for 
which the average erythema time amounted 
always to about three minutes was meas- 
ured with a cadmium cell; other burners 
were then calibrated on that basis, with a 
cadmium cell and photochemical test tor 
30 and 100 cm. distance. Graded exposures 
of symmetrical parts of the body were 
checked against the three-minute exposure 
of a new burner as standard. Since small 
fields were used as closely side by side as 
possible, it was relatively simple to select 
the corresponding reactions without intro- 
ducing the individual variation.* Tables iv 
and v show the results. 

All these comparative measurements 
carried out during the past two years have 
led to the belief that the cadmium photo- 
electric cell represents today the most 
simple and reliable device suitable for our 


*In some tests the 
Strablentbherapue 


tintometer method of Schall and 
» 1925, XIX, 7 


Alius 

96) with their original dye solutions 
was 


were useful in our own laboratory, it seemed 
advisable to dey elop some method of 
calibration which would make the results 
reproducible. Dorno’s sensitivity curve 

showing a maximum at about 2800 4 
which we have redetermined (Fig. 6, 
Curve 1) suggests the use of the line 2804 4 
for the standardization of the cadmium 
cell. If the cell is to be used for measuring 
a range of the ultraviolet spectrum, then, 
in order to make such a calibration valid, 
this single line, and all other lines included 
in this range, should change their intensity 
with varying potential across the are ot 
with age of the burner in approximately the 
same ratio. A study of this question satisfied 
us that this ts the case. As demonstrated 
in Figure 7, stepping up the secondary 
potential 2 25 per cent Increased the power 
input about 30 per cent; the intensity of 
the examined tines 2.5 times (mean value), 
and the deflection of the galvanometer 
connected to the photoelectric cell 2.5 
times; decreasing the primary potential 
by 10 per cent decreased the power input 

* Another device has been developed recently by Rajewsh 


He takes advantage of the tonization in a smal 
due mainly to photoelectrons emitted by 


ur chambe 
during exposure to a mercury vapor lamp. Phe cell window 1 
made of quartz and transmits, therefore, ultraviolet radiat 
below 2500 a. We have built a similar chamber of ‘thie type v 

can be connected to most ot the roentgen-ray dosimeter on the 
market. Our preliminary measurements have 

be necessary to adapt the sensitivity curve of the tonizat 
chaml 


ber to the erythema curve of the skin. 


16 per cent, the secondary 
per cent, the intensity of the examined 
lines to about one-half, and the photo- 
electric cell reading to one-half Fig. 8). It 
was that the total 
relatively less at 
higher potential than the ultray lolet part of 
the spectrum as recorded by the cadn 


potential 12 


interest Ing to 
eMISSION 


note 
Was reased 


Mum 


cell, while the Opposite held true tor tl 
ticures obtained with decreased potent 

lable tt and Figures and 8 show that 
the relative intensities of all the lines in 
the region vary suflicientl, alike so that 
the reaction of the cell to 2504 1 may be 
used to standardize the 
leneth 
line 


cell. This wave 
IS chosen because It Is the 
which satisfactory response 
both with the cell and with a thermopile. 
The following procedure was worked out 
\ thermopile Was calibrated by 
of a standard source of radiation 


only 
eIVeS a 


means 
Bureau 
of Standards) which permitted the measur- 
ing of the absolute intensity of the line 
2804 A. Then the cadmium cell was placed 
in the identical position in the focal plane 
of the spectrograph, the width of the slit 


being the same as that of the thermo- 
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couple and permitting only the one line 
to pass. The cell current was then measured 
by a calibrated calvanometer. Thus the 
current released in the cell by | erg sec. 
of radiation of line 2804 4 was determined. 
In this experiment, the standard source of 
radiation emitting 8.1 erg sec. 


cm. at 
one meter distance a calvanometer 
Z 

2 ? 75900 AL 
Yt een 3130 na 25 3! d ut 

4 ed ) | 

deflection of $4 mm. when falling on the 
thermopile slit of an area of 0.65 by 16.5 


mm. at a distance of one meter. The 


line 
2504 A of the mercury vapor 


lamp spectrum 
gave a deflection of 5mm 


. corresponding to 
0.099 erg sec. The same line falling on 
the cadmium cell gave a galvanometer 


deflection of 23 mm. or released a photo- 
electric current of 27.6 10 
When the cell was placed 
measured from the cente 
the cadmium film, a 
ot 63.9 & 10 


amperes. * 
at so cm. distance 
r of the burner to 
photoelectric current 
amperes was 


Ul recorded. 
he slit opening was 1.0 


2.5 8 cm. 


above the cadmium surface and with its 


shorter axis parallel to the burner. The 
latter had been in operation 
two hundred hours. 
and one-half minutes at 509 cm. distance 
produced a medium erythema on adult 
human skin. These data serve as basis for 
the calibration of the cadmium cell. 
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IV. DISCUSSION OF RESULTS 


A study of Tables 1 and u demonstrates 
the fact that the output of the quartz 
mercury vapor burner (vacuum A.c. type) 
decreases rapidly during the first two 
hundred to three hundred hours of use, in 
the region below 3100 A. The figures 
obtained by means of the cadmium cell 


Fic. 8. The relative intensity of the ultraviolet lines 
between 3130 and 2536 A at normal (1) and decreased 
potential (11). 


and the photochemical test show fair 
agreement with the skin reaction. The 
rate of “aging” then decreases, and after 
nine hundred to twelve hundred hours, 
replacement of the burner is usually indi- 
cated, since the treatment time is too long 
for economical work because the emission 
of short ultraviolet rays is greatly dimin- 
ished. The photochemical test and the 
photoelectric cell readings do not always 
run exactly parallel. The emission of the 
old burner is recorded lower than it ts in 
reality by the photochemical test. This is 
undoubtedly due in part to the limitations 
of any photochemical method.* It is 
apparent that the test becomes more 
inaccurate with increasing reaction time, 
if checked by the skin erythema. The latter 
observation may be made by decreasing 
intensity through increasing the distance 
or by using an old burner. It therefore 
cannot be entirely explained by the state- 
ment of Schneider and Sperti'? that the 
decomposition of KI seems to be influenced 
only by radiation below 3600 A and 
responds best to short ultraviolet rays. 
The comparison of the photochemical, 
photoelectric, and skin effect offers some 
interesting deductions as illustrated in 
* A review of most of these tests is given in Maver, E., ‘*Clin- 


ical Application of Sunlight and Artificial Radiation.” Baltimore 
1926, Chapter 
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Tables iv and v. From the quotients calcu- 
lated representing the ratio of new and 


N 
old burners (* , It is evident that the 


cadmium cell reading shows fair agreement 
with the skin reaction, while the photo- 
chemical test gives lower values of the 
ultraviolet intensity (see Table iv). A 
similar observation has been made when 
stepping up the potential (see Table \ 
The cadmium cell indicates an increase in 
the ultraviolet part of the spectrum of 
2.36 times, the photochemical test only 
1.45 times. Skin areas exposed four and two 
minutes respectively showed a detinitely 
stronger erythema in the field irradiated 
two minutes with the burner running at 
high potential. This brings the ratio of 
skin reaction and photoelectric cell reading 
in close agreement. 

The fact that the inverse square law does 
not hold for this type of lamp (Fig. 3) 
makes it inadvisable to calculate the doses 
at various distances using as Initial value 
the dose known for one distance, particu- 
larly if this is below 50 cm. While the 
decrease of the total intensity as measured 
by a thermopile follows rather closely the 
inverse square law at distances more than 
50 cm., this is not the case for the short 
ultraviolet region, It is certain, however, 
that the difference between the calculated 
and measured figures, as given by the 
photochemical test, are exaggerated. It is 
partly due to the fact that double the dis- 
tance is used in treatments as during the 
test. Experiments on the skin have brought 
this out convincingly. All these observa- 
tions make advisable the measurement of 
the intensity for each burner, potential, 
and treatment distance separately, at 
least in clinical investigations. 

The energy distribution parallel to the 
axis of the burner at different distances 
gives definite information regarding the 
homogeneous exposure of the human body 
(Figs. 4 and 5). At 50 cm. burner skin dis- 
tance, a part of 40 cm. length receives a 
sufliciently even dose; for 100 em. burner 
skin distance, the isodose area extends to 
almost 7o cm. if burner and body axis are 
parallel (Fig. 4). This allows for a variation 
in the reaction of +15 per cent. Guth- 
mann!® obtained similar results. When 
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the photoelectric cell was used for these 
measurements, the readings taken unde 
the cathode part®™ ol the burner seemed to 
show more ultraviolet rays of short 
length than the remaining part of the 
as high as 30 per cent more than the cente ip 
The total Intensity does not show, 
ever, such high fluctuations under the 
same measuring conditions. Again it 
be stated that and used 
behave alike. By reversing the position of 
the cell and, therefore, changing the 
of the cadmium film exposed to the 
it became evident that different 
the cadmium layer vive 4 different emis- 
sion. The cell must be left in 
same position in order to get 
results. The intensity change 
to the burner 


new 


T 
Durners 


licht, 


parts of 


exactly the 
comparable 
perpendicular 
axis is much smaller in total] 
emission as measured by the thermocouy le 
(Fig. 5). Assuming 
cm. the average, an 
even dose would be delivered at 
burner skin distance. A| these calculations 


do not take Into consideration the Val ving 


diameter of 0-40 
between axillae as 


50 cm. 


sensitivity of the skin in different parts of 
the human body. 

An attempt to establish a physic il dose 
unit and to correlate that unit with the 


biological effect encounters Serious dith 


culties. A number of Investigators have 
offered suggestions, for Instance, Edin 


Hill and Lidinow, Griflith and Tay- 
Coblentz,"* Schultz,!’ and Ander- 
son and Robinson.” Hill and Eidinow 
worked OUT a init IK based on the 


killing effect of short ultraviolet rays on 
Paramecium. Three 1k units produced a 
definite erythema in the majority of cases. 
Griflith and Taylor 


adopted an arbitrary 
unit corresponding 


to the drop ot their 
electroscope connected to the quartz cad- 
mium cell in a given time. This quartz cell 
transmits, however, ultraviolet rays below 
2500 A and must therefore read different 
values than those corresponding to the 
skin effect. On the other hand, the cad- 
mium cell in uviol glass has its maximum 
at 2800 A, which is lower than the skin 
maximum at about 


3000 A, According to 
Koeppe r, Arcl Au 
1928, Ixxnxiv, 1 re ¢ 
however, 
an eryttl \ 
XXVI, O51 
the ¢ 
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Hausser’s*! latest publication, there is a 
second maximum for the skin erythema at 
2530 A Fig, 2, Curve 11). In that case the 
sensitivity curve of the cadmium cell 
should run almost parallel to that of the 
skin. An objection voiced by Riittenauer2? 
does not concern us in this investigation: 
he requests the spectral energy curve in 
addition to the cadmium cell reading if 
different sources of light are to be 
pared. Coblentz and Schultz 
absolute unit, ice 
centimeter 
O.O] 


com- 
selected an 
.. the gram calorie per 
per minute. Coblentz sugvests 
gram calorie per square centimeter 
per minute of the radiation of that part of 
the sun spectrum obstructed by window 
glass. According to Schultz, 6.08 gram 
calorie per square centimeter corresponds 
to a medium erythema dose. Anderson and 
Robinson have incorporated an absolute 
unit in a photochemical reaction: they 
measured the decomposition of an oxalic 
acid solution for a number of wave lengths 
in the ultraviolet region, the absolute 
energy of which was defined in erg per 
second. Anderson and Gordon recently 
designed a fluorescent ultraviolet photom- 
eter which measures the 

ultraviolet radiation in various 
the spectrum by using filters. It 


quality of 
parts of 
has been 
calibrated by the authors in ergs, and a 
calibration chart is furnished 
instrument. 

There is no doubt that none of these 
methods is ideal. The units are chosen at 
WI 


VW ith each 


l, and although they serve the purpose 
well in the laboratory where the, have 
been developed, no general 
of results is possible on that 
chemical 


comparison 
basis. Photo- 
reactions are either inaccurate 
or too complicated. They can, of course, 
be perfected in a scientific laboratory 
see, for instance, Field and Baas-Becking)?4 
but they are not so satisfactory in practice. 
It must be admitted also that the cadmium 
cell is not perfect, but. it undoubtedly 
offers the best possibilities at the present 
time. Its calibration can be I 
and for practical purposes a 
making use of an 
has been constructed 
of 


carried out, 
simple unit 
amplification circuit 
by Huxford and one 
The correlation between the 
recorded energy and the biological effect 
is easily established. The degree of ery- 


| 
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thema should be left to the individual 
clinician. There is no doubt that very few 
agree on the conception of a skin tolerance 
dose. For statistical purposes a mean 
value can be instituted based on a large 
number of cases as has been done at the 
University Hospital in Ann Arbor. The 
energy measured by a certain deflection 
of a galvanometer connected to the cali- 
brated cadmium cell and corresponding to 

known quantity of electricity may be 
called one ultraviolet unit provided it 
will produce a mild erythema on normal 
adult human skin. We defined this dose 
by the following factors:* 


Burner-cadmium film distance 50 cm. 
Cell window (short axis parallel to bur- 
ner)... 1.0 2.6 cm.* 


8 cm. above cadmium. surface and 
under center of burner) 

Released photoelectric quantity in the 
cell (equivalent to the ultraviolet 
unit) the same as that quantity 
released by 6000 erg of A = 2804 A. 


This renders the dose reproducible and 
permits the calibration of other cadmium 
photoelectric cells in this unit. The figures 
given for the so-called erythema “dose 
should be regarded as a “statistical mean 
value” in analogy to the same procedure 
in roentgen-ray therapy (Pohle and 
Barnes”) 


V. SUMMARY 


(1) A study has been made of the spectral 
energy characteristics of the mercury 
vapor lamp. A vacuum type burner run 
at 110 volts A.c. was used in all investiga- 
tions. Measurements of the variation of 
the relative intensity of the lines, 3130, 
3022, 2967, 2897, 2804, 2650, and 2536 4 
under varying conditions, Le., age of 
burner and operation are reported. 

(2) The ultraviolet emission has also 
been measured by a cadmium photoelectric 
cell in uviol glass, by the starch todine 
test, and by the skin erythema. It may be 
concluded from these investigations that 
the cadmium cell gives a_ satisfactory 
reading of the erythema producing ultra- 
violet part of the mercury vapor spectrum. 

(3) A method is proposed by which the 
calibration of a photoelectric cell in abso- 
lute units can be carried out. This permits 


* For detailed data see page 343 
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checking the sensitivity of an tndividual 
cell and calibrating other cadmium cells 
in the same units. The correlation between 
this absolute unit and the biological effect 
(skin erythema) has been established 
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DISCUSSION 


Dr. P. M. Hiekey, Ann Arbor, Mich. I 
think this paper reminds us of a presentat! 
that was made at the time Mr. Snook brou 
forth the milliammeter. We were accustomed to 
turn our tubes on, and guess at the results. 
Phen when Mr. Snook came along and told us 
we could use the milliammeter, we beg in to get 
the idea of the energy output of our tubes. 

So I think the introduction of this measuring 
device which Dr. Pohle has just deseribed 
marks an era in the use of ultraviolet radiation 
because without some means of measuring and 
comparing the output ol these different lamps 
the clinician has to go purely by rule of thumb. 
instrument gives a means ot compat! 
ot different 


Ison 


| 
mercury vapor lamps and_ the 


lamp during different periods of activit I 


therefore think it marks a very important step 


in the standardization of the ultraviolet dose. 

Pror. Ratpu A. Sawyer, Ann Arbor, Mich. 
| want to make a few comments on this paper 
from the point of view of a physicist. There 
are one or two things with regard to the use of 
the cadmium cell for the calibration of the 
quartz mercury vapor lamp which, [bel 
should be mentioned. I would like to say 
the cadmium cell in the uviol glass has been 
used for many vears by Dorno for the measure- 
ment of the intensity of the ultraviolet radia- 
tion from the sun. In the use of the cadmium 
cell for the measurement of the output of the 
quartz mercury vapor lamp, a different problem 
arises. The mercury vapor lamp, in contrast to 
the sun, emits a discontinuous spectrum, while 
the sun emits a continuous spectrum; the lamp 
also emits varying wave lengths which vary 
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considerably in intensity 
ditions of emission. 

The question we have to ask ourselves is 
whether or not under the conditions of emis- 
sions which we meet in the clinical use of the 
lamp, the various lines which it emits will vary 
in intensity all in the same wavy, since the cad- 
mium cell is exceedingly, 
length in its response. 

Our measurements show, which I, mvself, 
did not expect, that the various lines in the 
erythema producing region of the spectrum all 
behave in nearly enough the same way under 
the varving conditions of age of the burner and 
operating conditions so that it is perfectly safe 
to use the cadmium cell to measure the ultra- 
violet output of the lamp. The cadmium cell 
does certainly rate the ultraviolet output of the 
quartz lamp in some sort of unit. 

The question then arises whether that unit is 
a unit which is proportional to the erythema 
producing ultraviolet dose, a thing we all want 
to know. The cadmium cell is very selective to 
wave length, and the skin is also very selective 
in Its receptiveness to the ultraviolet wave 
length. 

The two curves which we see 
are certainly very 


under different con- 


selective to wave 


in Figure 6 
They do not coin- 
cide. There ts another point, and that is with 
varving intensity of light, the response of the 


similar. 


cadmium cell proportional to intensity 
throughout the wave length range while, if 
we can believe the recent work of Hausser 


and Vahle, the response of the skin to varv- 
ing intensities of light for different wave 
lengths, while the response is proportional to 
the intensity, the proportionality factor is very 
different for different wave lengths. That means 
I think, that it is impossible to hope for any 
measuring device which will give us precisely 
the response of the skin to ultraviolet radiation. 
The only answer as to whether a certain device 
is suitable or not is the clinical answer, and | 
hope it will please vou to hear a mere physicist, 
who is interested in measurements, sav that. 

I think that the clinical measurements Dr. 
Pohle has carried out in the hospital over a 
period of vears show that the cadmium cell 
with the uviol glass bulb is a perfectly satisfac- 
tory device for measuring the ultraviolet 
erythema producing efficiency of the mercury 
vapor lamp in quartz glass. 

here is just one other thing to say, the ques- 
tion of the absolute rating of the lamp. The 
method of rating the lamp in absolute units 
which we have introduced here depends on the 
permanence and reproducibility of the cell. 1 
think there is no question of the permanence 
of the cell if not abused. As to its reproduci- 
bility, we have repeated in our laboratory the 
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curves of the sensitivity of the cell and checked 
precisely the curves which have been given by 
Dorno and also by other investigators. 

Absolute measurements of the kind we have 
made here are difficult and can be made only in 
a precision laboratory. The use of the cadmium 
cell itself, I believe, ts almost foolproof. No 
filters are required and no chemical manipula- 
tion Is necessary. 

When vou have a calibrated cell set up in its 
circuit, it comes down to the reading of one 
instrument, which can be done tn a couple of 
minutes, and I should like to point out just one 
thing about the need of rating such a lamp. 


Our measurements show that a variation of 1 
per cent in the Input voltage on one of these 
lamps causes a variation of 5 per cent in the 
ultraviolet output. If anv of vou, who have to 
deal with commercial city circuits, will put a 
voltmeter on a circuit, vou will quickly find, 
unless vou are exceptionally fortunate, that the 
voltage variation with which you have to dea! 
may be as much as 5 per cent, or even Lo pel 
cent under certain conditions, meaning a varia- 
tion of the ultraviolet output of vour lamp of 50 
per cent, to say nothing of the rapid deprecia- 
tion with age which must be continually 
checked. 


SOME RESULTS OF A STUDY OF ROENTGENOGRAMS 
OF THE ABDOMINAL VISCERA* 


BY ROBERT ORTON MOODY, M.D., 
University of California, 


BERKELEY, 


QOM E of the results of a roentgenological 
KI study of the normal form, position 
and topography of the abdominal viscera 
in healthy young adults were presented 
at the International Congress of Radiology 
in London three years ago. In that paper 
the stomach and colon were discussed. 
In this paper the results of the study of 
the liver and spleen will be presented. 

Roentgenoscopic studies and roentgeno- 
grams have been made of 1200 healthy 
students at the University of California, 
the number of males and females being 
equal. 

Most of the roentgenograms were taken 
with the subject erect, in the anatomical 
position, but several hundred were taken 
with the subject erect and prone and a 
smaller number with the subject erect 
and supine. 

The target was centered on the interiliac 
line, a line drawn between the highest 
points of the iliac crests,! except in taking 
the roentgenograms to show the effects 
of exercise and of blood transfusion on 
the size of the spleen when it was centered 
over the spleen. With the subjects in the 
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anatomical position the target film distance 
was go cm. With the subjects prone and 
supine, a Bucky diaphragm was used and 
the target film distance was 72.5 cm. 

Roentgenologists appreciate the fact 
that sharp definition of the upper end of 
the spleen, its posterior border and its 
anterior border between the gastric and 
renal surfaces are not often obtained in 
roentgenograms. Therefore allowance must 
be made for a small probable error in the 
measurements of the length and the width 
of the spleen shadow. 

From the variations found in the form 
and size of the liver, in dissecting material, 
it has been correctly inferred that there 
is a similar variation in its form and size 
in the living. Figures 1 and 2 show some 
of the variations found in the dissecting 
material. In Figure 1 the third liver in 
the middle row is a form commonly seen 
in roentgenograms of the living. Short 
livers like those at the right of the first 
row and at the left of the third row may 
have the form of the His model, which is 
not common. 

The greatest length of the right lobe 


* Presented at the Second International Congress of Radiology, Stockholm, Sweden, July 23-27, 1928 
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of the liver as shown In roentgenograms 
ot the healthy voung adults, subject erect, 
varies from 15.5 to 25.5 cm. The average 
length is 21.1 cm. in males and 20.3 cm. 
in females. This nearly with the 
results of Pfahler!' who gives the average 
length as 21.4 cm. in males and 21.2 cm. 
in females. 


agrees 


The per cent tabulation given in Figure 
4 shows that with the subject erect the 
most frequent length of the right lobe of 
the liver in males is between 21.0 and 21.9 
em. It is this length In 21.6 per cent ol the 
subjects. The most frequent length in 
females is between 20.0 and 20.9 cm. It is 
this length in 18.5 per cent of the subjects. 

These results demonstrate that there 
is marked difference in the length of livers 
due to More males than females 
have long livers. This ts contrary to the 
findings of Ptahler® who that sex 
makes no appreciable difference in the 


Sex. 


SaVvs 


Roentgenograms of the 


Abdominal Viscera 


length of the liver. His conclusion is 
based on a comparison of averages. Com- 
parisons based on averages are misleading. 

The relation of the lower tip of the liver 
to the brim of the pelvis was determined 
by measuring Its distance above or below 
the interiliac line. The lower tip of the 
liver, in healthy voung adults in the 
anatomical position, occurs below the 
interiliac line in 50.2 per cent of males and 
34.0 per cent of females. This gives a new 
picture of the position and relations of 
the caudal tip of the liver. 

In both sexes, subject erect, the zone 
of most frequent occurrence of the lower 
tip of the liver is upper zone one between 
Oo and 2.5 cm. above the interiliac line. 
It occurs here in 39.6 per cent of the 
males and in 42.8 per cent of the females. 
It occurs in upper zone three in 2.4 per 
cent of the males and in 4.8 per cent of the 
females. It is found in lower zone one, o 
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hic. 1. Ventral view of livers found in dissecting material showing variations tn size and form. we 
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Fic. 2. Dorsal view of livers found in dissecting material showing variations in size and form. 


to 2.5 cm. below the tnteriliac line in 
38.9 per cent of the males and 27.9 per 
cent of the females. In 11.3 per cent of the 
males and 6.1 per cent of the females, it 
occurs below this zone. 

These results demonstrate that with 
the subject erect, long livers with their 
lower tips extending as much as 5 cm. 
below the interiliac line into the pelvic 
cavity are normal. They also give further 
evidence that more men than women have 
long livers. 

The liver usually moves upward when 
the subject changes from the erect to the 
supine position. This movement is called 
the excursion. The extent of the excursion 
is determined during the roentgenoscopic 
examination in the following manner. In 
each of the positions, erect and supine, 
the position of the lower tip of the liver is 
marked on the body of the subject, and 
the distance between these marks is 
measured. The length of the excursion 


varies from 0 to 9.0 cm. in males and from 
oO to 10.9 cm. in females. There is no 
excursion of the liver in 26 males and 
19 females. In both sexes the most common 
excursion is between 2.0 and 2.9 cm. It is 
3-0 cm. Or More In 53.7 per cent of males 
and 57.0 per cent of females and 5.0 cm. 
or more In 19.3 per cent of males and 25.8 
per cent of females. A long excursion is 
more common in females than tn males. 
This excursion makes a decided change 
in the per cent relation of the occurrence 
of the lower tip of the liver in the different 
zones. The position of the lower tip otf 
the liver with the subject supine is obtained 
by combining the distance of the tip from 
the tnteriliac line, subject erect, with the 
excursion of the tip. With the subject 
supine the range of occurrence of the lower 
tip of the liver is from 14.9 cm. above the 
interiliac line to 4.2 cm. below the line. 
The zone of its most frequent occurrence 
in males is the same as with the subject 
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; P hic. 7. Relation of the lower tip of the liver to the 
interiliac line in 378 females, subject supine. 
Fic. 4. Relation of the lower tip of the liver to the 
interiliac line in 460 males, subject erect. In this 
chart and similar charts, each space above the line erect, upper zone one, W here it occurs in 
ind below the line represents a zone of 2.5 cm rf ‘ : 
»1 per cent of the subjects. In 69.¢ 
Zones above the line are called upper zones and those ) t ub} )-9 


per cent It Is In upper zones one and two, 
between 0 and 5.0 cm., above the line. 
It is below the line in 9.4 per cent of these 
subjects. In females with the subject 
supine the zone of most common occur- 
rence of the lower tip of the liver is upper 
48 zone two, where it occurs In 33-3 per cent 

of the subjects. It is below the line in 


80 
; 10.6 per cent of these subjects. 

Ee As is true with the subject erect, so it 


Percent. In Cm 
0.9 


is with the subject supine, long livers with 
their lower tip 5.0 cm. below the interiliac 
line are normal. 
Although the enlarged spleen and _ its 
significance are frequently considered in 
literature, except in textbooks no state- 
Fic. 5. Relation of the lower tip ol the liver te he 
interiliac line in 423 females, subject erect ment was found of its normal size in 
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Fic. 8. To show variations in size and form o 


man. These books say that its size is 
more variable than that of any otherorgan 
of the body, and that it enlarges during 
digestion. According to Gross* the spleen 
gradually atrophies from youth to old 
age. Some of the variations in the size 
and shape of the spleen as it is found in 
dissecting material are shown in Figure 8. 


With the subject erect, the length of 


the spleen in the healthy young adult 
males varies from g.0 to 17.0 cm. and in 
females from 7.0 to 16.0 cm. The most 
common length of the spleen in healthy 
young males is between 12.0 and 12.9 
cm. (Fig. 9). It is this length in 28 per cent 
of the subjects. Its most common length 
in healthy young adult females is between 
11.0 and 11.9 cm. where it Is this length in 


f the spleens found in dissecting material. 


25.4 per cent of the subjects. Its length 
is more than 12.9 cm. in 51.0 per cent of 
the males and 25.1 per cent of the females, 
and less than 11.0 cm. in 8.6 per cent of 
the males and in 28.9 per cent of the 
females. These results demonstrate that 
sex Is a factor affecting the length of the 
spleen and that more males than females 
have long spleens. 

The relation of the caudal end of the 
spleen to the interiliac line is also of 
interest. With the subject erect, the zone 
of most frequent occurrence of the caudal 
end of the spleen in males is upper zone 
three, 5.1 to 7.5 cm. above the interiliac 
line where It occurs in 42.1 per cent of the 
subjects. It is found more than 7.5 cm. 
above the interiliac line in 25.0 per cent 
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Fic. 10. Relation of the lower end of the spleen to the 
uppel and lower halves of the lumbar 
vertebrae In 298 males, subject erect. 


of the subjects and less than 5.1 cm. above 


the line in 32.1 per cent. 


In females, subject erect, the zone of 


most frequent occurrence of the caudal 


Vertebra Percent 
lL 06 | 
/2 
ZL 05 
Qo 
*3L 
“SL 
*4L /8 
“Al 06 | 
03 | 
Fic. 11. Relation of’ I ot n to the 
nd | lumbar 


ertebrae in 325 lemak 


Centinerers Males * -ernales 
00 20 
40-49 75 231 
I2 
60-69 JE.0 
8O-B°9 48 
OG 
10. 0-109 OF 


Fic. 12. Width of spleen shadow anc 
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end of the spleen is upper zone four, 7.6 
to 10.0 cm. above the interiliac line, 
where it occurs in 39.2 per cent of the 
subjects. It is found in upper zone three 
In 38.0 per cent. It occurs more than 74 
cm. above the line in 50.0 per cent of the 
subjects and less than 3.1 em. above the 
line in 9.8 per cent. This shows a marked 
sex difference. It is below the line in only 
one subject, a female. 

In Figures 10 and 11, which show the 
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Fic. 13. Liver long, spleen short. In this and similar 
figures, denotes cecum; A, ascending colon; 
transverse colon; p, descending colon; cr, cecum 
and transverse colon; at, ascending and transverse 
colon, and tp transverse and descending colon. 
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Fic. 14. Liver short, spleen long. Fic. 16. Liver long, spleen a common length. 
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Fic. 20. Decrease in size of spleen due to exercise, 
Fic. 18. Short liver in a short abdominal cavity extend- 
minus sign indicates the lower half of the 
vertebra. 
relation of the caudal end of the™spleen rhe lower end of the spleen varies in 


to the vertebral column, L indicates its relation to the vertebral column. Its 
lumbar vertebra, the plus sign indicates range is from opposite the upper half of 
the upper half of the vertebra, and the the first lumbar vertebra to opposite the 
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Fic. 21. 


donors before and after blood 


transfusion. 


Spleens of 


upper half of the fitth lumbar vertebra. 
In both sexes, subject erect, its most 
frequent relation to the vertebrae is 
opposite the upper half of the third lumbar 
vertebra. It occurs there in 38.3 per cent 
of the males, and in 37.8 per cent of the 
females. It is found lower than this in 
25.3 per cent of the males and in 19.7 
per cent of the females. This is further 
evidence that sex is a factor affecting the 
length of the spleen, and that more males 
than females have long spleens. 

Since in all of the subjects used in this 
study only 5 or 6 ever had malaria and 
these had it in infancy, the conclusion is 
justified that long spleens with their lower 
ends as low as the upper part of the fifth 
lumber vertebra are probably normal and 
their size is probably not due to malaria 
or to any hes disease. 

Most textbooks of anatomy give 
measurements and relations of the spleen 
based on the study of dead material. 
They state that the lower end of the 
spleen is on a level with the spinous process 
of the first lumbar vertebra. Some of them 
place it higher. In this series of living 
subjects, it is most often found two verte- 
brae lower. In 58.0 per cent of the males 
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and in 54.8 percent of the females it is 
opposite the third lumbar vertebra. In 
only one subject, a female, is it found 
opposite the spinous process of the first 
lumbar vertebra. This is a strong indica- 
tion that what Barcroft and others! 
report in regard to the size of the spleen 
before and after death in cats and dogs 
is also true in human beings, namely that 
the spleen ts larger in the living than in the 
dead. 

Neither the width nor the thickness of 
the spleen could be accurately determined, 
but the width of the spleen shadow could 
be measured in most of the roentgeno- 
grams. Since such a measurement may be 
of some value in the interpretation oft 
roentgenograms, the record made of this 
width is presented. With the subject erect 
the width of the spleen shadow 
in males from 4.0 to 10.0 cm.; in 
from 3.5 to 9.5 cm. 

In males the most common width of the 
spleen shadow ts from 6.0 to 6.9 em., which 
is its width in 38 per cent of the subjects. 
In females it is 1 em. less, from 5.0 to 
5.9 cm., which ts its width in 46.3 per cent. 
These measurements correlated with the 
other measurements of the spleen indicate 
that more males than females have large 
spleens. 

This study of the spleen establishes 
for healthy young adults a roentgeno- 
graphic norm for the length of the spleen, 
the width of the spleen shadow, and the 
relation of the lower end of the spleen to 
the vertebrae and to the tnteriliac line. 
It also gives a new picture of the size of 
the spleen and of its relations. 

It is true that there is a general relation 
between the size of an individual and the 
size of the liver and spleen but there ts not 
a uniformly definite relation between the 
size of the liver and the size of the spleen. 
The liver may be long and the spleen short 
(Fig. 13), or the spleen long and the liver 
short (Fig. 14), or the liver the most 
common length and the spleen long (Fig. 
15), or the spleen a common length and 
the liver long (Fig. 16). 

Although the anatomical 
the liver 


Varies 
¥ | 
females 


relations of 
and spleen depend somewhat 


upon the size of these organs, vet these 
relations also depend upon the length of 
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the abdominal cavity. show 
long abdominal cavity in which a liver 
24 cm. long, extends only 1.3 cm. below 


1d shows a 
CAVIty in which 


the intertliac line. | iwure 
abdominal 
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long extends 4.7 cm. below the interiliac 
line. 
Bar t 1 Stepher hay how 
yarcrolt anc tep 1eNS LAV E shown 
that exercise decreases the size ot the 


spleen in cats and dogs. In a study begun 
whether or not this [is true 


roentgenograms were taken of the 


to determine 
In man, 


spleens olf some. of the students belore 
and after exercise. For exercise the males 
did a stan ding rrun {or two minutes, keepl ne 
pace with a metronome so that they ane 
1584 steps a minute. The females did the 
same exercise, some of them running one 
minute and some of them two. 

It is difficult to standardize the amount 
of exercise taken because different indi- 
viduals vary so much in the energ put 


forth in doing a 


elven exercise. It Is done 
much more VI vorousl\ by some than by 
others. 
LENGTH AND Wiprn oF SpLEEN SHADOW BEI AND 
APTER EXeRCcISE, ED IN CENTIMI 
Before After Decre ‘ 
I 13.5 13.0 ) 0.5 ( 
= 14.0 4 13 4 
15.0 l4.3 S.0 0 ( 
13.56 7 i3-5 7-4 0.3 
5 13.3 6.3 6.0 Od 
I4 10.0 13.5 Q.3 I 3 ( 
12.5 7-4 12.5 0.5 0.3 ) 
Males 
I ¢ 9.6 15.4 5.5 0.9 0.8 
2 13.0 5 } I2 3 5 3 a) ( 
3 15.0 o.2 [4.5 o.0 
17-5 9.0 14.5 7.7 3.0 
In 13 subjects of the experiment definite 
measurements of the spleen could be 
made. These measurements show that in 


every one of the subjects there was some 
decrease in the size of alter 
exercise, usually in two dimensions. It 
must be remembered that there may have 
been a decrease in the third dimension 
which is not shown in suc cn roentgenograms. 

The smallest change in size 
where it was cm. in one of the 
diameters. The largest change, 3.0 CM in 


one diameter and 1.3 cm. in the other 


the spleen 


Was In F4 


Was 


Oorams of the 


Abdominal Viscera 


in M4, a. member of the | 
salifornia track team. 
Although the results show some decrease 


niversity ot 


in the size of the spleen alter exercise, 
they do not yet warrant a positive con- 
clusion Figs. IQ and 20 They do give, 
however, some evidence that exercise 


does Cause a 


the 
well as in 


temporary decrease of 
size of the spleen In men as 
animals. 


Some roentgenograms of the spleen 
were also made before and after blood was 
taken from two subjects for transfusion. 


The spleens of the donors were somewhat 

smaller after the transfusion (Fig. 21) 
Thanks are due to Carol H. Kidder for 

assistance In the preparation of the charts. 


CONCLUSIONS 


Long livers having their lower 
the pelvic cavitv as much as 5. CM 
the interiliac line are normal. 


Sex is a factor which aff ffects the len: oth of 


tip in 
below 


the liver. More men than women have 
long livers. 

roentgenographic norm has been 
established for the size of the spleen in 


healthy young adults. 

The lower border of f the spl leen Is most 
commonly found opposite the upper half 
of the third lumbar vertebra. 

Long spleens having their lower border 
on a level with the lower half of the fourth 
lumbar vertebra are normal. These long 
spleens are found individuals who have 
no history of malaria. 

Sex Is a factor that affects the length 
and the shadow width of the spleen. 
More men than women have long spleens 
and more men than women have a 
spleen shadow. 

Chere is strong evidence that in human 
beings the spleen is considerably larger 
in the living than in the dead. 

There ts evidence that exercise 
decreases the size of the spleen in man and 
that the loss of blood given for transfusion 
decreases the size of the spleen in man. 
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CHOLECYSTOGRAPHY AND 


TRANSDUODENAL BILIARY 


DRAINAGE* 


BY WILLIAM 


SNOW, M.D. 


NEW YORK CIPY 


§ poms purpose of this paper ts, first, to 
present our findings with cholecysto- 
graphy and those with transduodenal 
biliary drainage, then to correlate these 
findings with the clinical and operative 
data. 

The study is based on a series of 800 
cases which had cholecystographic exam- 
inations, carried out by the oral admin- 
istration of tetraiodophenolphthalein. All 
were suspected of having gall-bladder 
disease; 150 of the cases had, in addition, 
transduodenal biliary drainage; 135 of the 
cases were operated upon. 


FINDINGS WITH CHOLECYSTOGRAPHY 


Normal. gall-bladder was con- 
sidered normal if it was of smooth outline 
and even density when filled with dye, and 
if it emptied itself to less than half its 
size within two hours after a fatty meal. 
Its position in the abdomen was considered 
of little significance. As a rule, the situation 
of the gall-bladder was high and trans\ erse 
in stout patients; lower, near the spine, 
and more vertical in thin individuals. 

A displacement of the gall-bladder may 
be apparent rather than real due to the 
position in which the patient is roentgeno- 
graphed. Examination of the gall- bladder 
with the patient standing showed it to 
descend in some as much as 2!» inches. 
The liver was seen to descend the same 
distance as the gall-bladder. 

Pathological. 

(a) Failure to Visualize. Failure of the 
gall-bladder to visualize with the dye after 
two examinations was presumed to be due 


* From the Department of Radiology, Mt. Sinai He 


to a pathological condition, most com- 
monly to cystic duct block caused either by 
stones or by cholangitis; less commonly 
to block in the common duct or to dis- 
turbed function of the gall-bladder. How- 
ever, It may also occur as a_ result of 
metastases or adhesions to adjacent viscera. 
In cases of jaundice where the van den 
Bergh reaction (blood bilirubin) showed 
high figures (1 to 50,000 and a_ positive 
direct reaction) there was also tatlure to 
visualize the gall-bladder. 

b) Transparencies. When transparen- 
cles were seen within. the gall-bladder 
shadow they were evidence of toe 
which are not opaque to roenty 
rav. Many of these cases, 
showed taint visualization, 
emptying after food, and distortion, the 
latter being frequently due to adhesions. 
The greatest difliculty In some cases ot 
this group was to distinguish transparent 
gallstones from gas in the colon. Points of 
differentiation are greater transparency 
of the gas, extension of the gas outlines 
beyond ‘the shadow of the gall-bladder, and 
shifting position of the transparencies seen 
in differ rent roentgenographic examinations. 
Here, especially, absolute suspension of 
respiration and immobilization of the bod) 
are essential in order to demonstrate the 
stones. 

(c) Calcifications. This group includes 
all cases which showed calcified stones, 
sand, or calcification in the gall-bladder 
wall. Most of these gall-bladders failed to 
visualize with dye. In some patients, It 
could not be determined whether the stones 
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in the right upper quadrant were in 
the kidney or gall-bladder, or extrinsic to 
both, until the dye was administered. 
Some of these patients showed both radio- 
paque and radiotranslucent after 
the administration of the dye. 

(d) Faintness of Shadow. A gall-bladder 
was considered to be faintly visualized 
when its shadow was of the same or lesser 
density than that of the liver or kidney. 
We have not, however, considered this 
finding alone as reliable evidence of a 
pathological condition. As has been 
brought out by other workers, faintness ot 
shadow depends on too many uncontrol- 
lable factors. If, however, in addition to 
faint visualization, the gall-bladder did 
not empty properly after the fatty food, 
we were fairly certain that we were dealing 
with a pathological condition. 

Before the advent of the Graham test, 
it was claimed by workers that 
visualization of the vall-bladder on the 
roentgenogram meant that it was diseased. 
We have repeatedly found such cases to 
be normal. On the other hand, we have 
cases where the gall-bladder was visualized 
before administration of the dye as a 
rather large faint shadow, which remained 
constant in size, shape and density after 
the dve and after fatty food. These have 
been found to be cases of hydrops of the 
eall-bladder. 

e) Adhesions and Distortion. The diag- 
nosis of adhesions and distortion should 
be made only after the exclusion of all 
other causes that may give an irregular 
shadow to the vall-bladder. Often apparent 
distortions are due to projection of the 
vall-bladder at curious angles. In some cases, 
the evidence of adhesions has to be con- 
firmed by a gastrointestinal examination. 

{) Incomplete Emptving. In this group 
are included only those cases which filled 
normally but did not empty sufliciently 


stones 


some 


after fatty food; that is, the cases tn 
which the gall-bladder shadows two hours 
after such food remained larger than 
half the size they had been before. 
FINDINGS WITH TRANSDUODENAI 
BILIARY DRAINAGE 
Transduodenal biliary drainage was 


attempted in 150 patients. It was successful 
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in 80 per cent of the cases. In 
the tube did not enter the duodenum. 
Cholecystography is more readily per- 
formed with few unsuccessful attempts. 

The drainage test was carried out in the 
following manner: The duodenal tube is 
passed on an empty stomach after the 
patient has rinsed the mouth with a mouth 
wash. To pass the tube more readily into 
the duodenum after it has reached the 
stomach, the patient is made to lie on the 
right side. Atropinization may or may not 
help to relax the pylorus. When the tube 
enters the duodenum, alkaline bile-stained 
fluid can be obtained. Moreover, if water 
is injected through the tube, it cannot be 
recovered. At this point about 25 Ox. 
of a 30 per cent solution of magnesium 
sulphate ts slowly injected. In a short time, 
the bile will begin to flow, coming out in 
drops, if the end of the tube is held below 
the level of the recumbent patient. This 
is collected in a series of test tubes. 

The first bile obtained is supposed to 
come trom the common duct and its called 
the “a’’ bile. It is normally of a clear 
golden color and its specific gravity is 
about 1.010. The next bile obtained is 
supposed to come trom the call-bladder, 
and is called the “B”’ bile. It is normally 
clear, brown or amber-colored, and_ its 
specific gravity is about 1.020. The bile 
then becomes lighter in color, and is 
supposed to come from the hepatic ducts, 
and is called “ce” bile. This ts normally 
clear, light vellow in color and its specific 
gravity Is about 1.010. Microscopic study 
of the normal bile may show an occasional 
W hite blood cell, epithelial cell, or choles- 
terin crystal. 

Whether all the “a” bile comes from the 
common duct alone, or whether all the 
‘*B”’ bile comes from the gall-bladder alone, 
or whether all the ‘“‘c’’ bile comes from the 
hepatic ducts alone, does not affect the 
value of the test, because it has been 
repeatedly shown in our cases that the 
“a” bile was the same kind as the bile in 
the gall-bladder at operation. Moreover, 
in some cases we have been able to visual- 
ize the gall-bladder with dye, and then, 
instead of giving fatty food, we have 
performed the transduodenal biliary drain- 
age test, and found on roentgen examina- 
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tion that the gall-bladder had been emptied 
by the magnesium sulphate. 

The usual abnormal findings with biliary 
drainage in our series were as follows: 

1. White blood cells, clumped or in 
large numbers. 
. Many epithelial cells. 
Much mucus or debris. 
Sand or gravel. 
Many microscopic crystals. 
. Thick viscid bile. 
Bacteria. 

8. No gall-bladder bile (no “B”’ bile, 
indicating cystic duct block). 
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OPERATIVE FINDINGS 


As has already been mentioned, 135 
out of the 800 cases were operated upon. 
In the cases operated upon cholecysto- 
graphy showed the following: 


2. Failure to visualize.......... ret 
5. Faint gall-bladder shadow and no 
emptying after fatty food 


~ 


», Distortion or incomplete emptying 17 


Having defined our terms we are now 


in a position to compare the results of 


cholecystography and transduodenal bili- 
ary drainage as checked by operation. 

One hundred and five of the cases had 
both tests performed; in 96 of these we 
were able to arrive at a coincident diagno- 
sis of either normal or abnormal; 40 cases 
out of the 105 were operated upon and a 
discrepancy noted in only 3. This would 
indicate that in both the operated and 
non-operated cases, the findings coincided 
in over go per cent of the cases. In 2 of the 
3 cases operated upon showing a dis- 
crepancy between the two tests, normal 
drainage responses were obtained, but the 
dye test manifested adhesions which were 
verified at operation. The third case 
showed adhesions by the dye test and no 
“B”’ bile by the drainage test. At opera- 
tion, the gall-bladder was considered nor- 
mal by the surgeon and was not removed. 
When it is considered that the two tests 
are so different from each other in their 
method, it is noteworthy that such a high 
percentage of the cases should give like 
results with both tests. 


In order to illustrate how the various 
roentgen findings check with duodenal 
drainage, clinical data and operation, there 
have been listed, in Tables 1 to vi, 5 typical 
cases of each cholecystographic group with 
this information. 

In Table 1 are found 5 tvpical cases that 
gave a normal dve_ test. Drainage was 
normal in all, the histories were not ty pical 
of gall-bladder disease and operation 
revealed a normal viscus. 

In Table i are listed 5 ty pical cases that 
failed to visualize with dve. The histories 
are characteristic of gall-bladder disease 
Most of these patients were in the more 
acute stage of the disease. A smaller 
number, not included, chronically 
diseased gall-bladders that did not func- 
tion. Biliary drainage showed absence of 
“Bp” bile (gall-bladder bile). Operation 
showed definite gall-bladder disease and, 
in most cases, stones. One can formulate 
the rule that no “B” bile usually means no 
gall-bladder visualization with dve. 

In Table ut are listed 5 typical cases that 
showed transparencies in the gall-bladder 
with dve. Here again the histories are 
characteristic. Biliary drainage either fails 
to give “B”’ bile or gives abnormal findings, 
such as clumped white blood cells, many 
cholesterin crystals or much debris. Opera- 
tion revealed the stones demonstrated 
with dy €. 

In Table tv are listed 5 typical cases that 
showed calcifications in the vall-bladder. 
These gall-bladders usually failed to visual- 
ize with dye. The histories are of long- 
standing chronic cholecystitis with exacer- 
bations. Usually no “B” bile is obtained 
and in addition there are other pathological 
findings in the bile. Operation revealed the 
stones demonstrated. 

In Table v are listed 5 typical cases that 
showed faintness of the shadow and no 
emptying after fatty food. Here again the 
gall-bladder history is typical. Biliary 
drainage in 3 of these cases vielded no “B”’ 
bile. This is a special group which we have 
made in the classification of cholecysto- 
graphic cases. In these, before the dye, 
with the dye and after fatty food, a very 
large, pyriform, faintly visualized gall- 
bladder is seen which at no time changes in 
size or density. We do not feel that in 
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yu d nt ttack d | sp De. cho- 
Worse during attack emaming \ 
Rj ht Uppe quadrant ttack Witt | CNCICS No bile 
pees attacks with nause Seve transparencies bile ho 
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TABLE IV 


CALCIFICATIONS 


Clinical Data Dye Test 


Attacks right upper quadrant 12 times in6 Calcitied 


Drainage Test Operation 


stones in No “sp” bile, many Chronic cholecystitis 
mos. with jaundice. l arge mass in right gall-bladder 


and w.p.c. and epithelial with stones gall- 


upper quadrant ducts. Failed to vis- cellsin “a” and bladder and ducts 
ualize with dye bile 
Attacks right upper quadrant, 10 yrs. Large irregular calei- Dark viscid bile, much Caleified  gall-bladder 
fied gall-bladder; p.c.. mucus and debris. full) of stones and 


same size 


Right upper quadrant pain 6 mos.; mild) Many calcified stones. No bile. and Calcitied 


attacks Failed to 
with dve 


Right upper quadrant attacks with vomit- Large calcified stones. No “Bb” bile. “a” and 


Many epithelial cells debris 


stones 


visualize cholesterin erys- gall-bladder 
tals 


Caleitied stones in di- 


ing and jaundice, 2 mos., deepens during Failed to visualize “ce” cholesterin erys- lated pouch of com- 
attacks with dye tals mon duct 
Right upper quadrant attacks 14 yrs. with Full of calcified stones. No bile Chronic cholecystitis. 
vomiting Failed to visualize Full of stones. 
with dve 
TABLE 


FAINI 


SHADOWS 


Clinical Data Dvye 


Pain upper abdomen radiating to back Faint visualization; No “B” bile. 
with chills and fever during attacks, 2 — p.c. all remaining. 


Test Drainage Test Operation 


Hydrops with stones, 
cystic duct block, 


mos. pericholecystic ib- 
SCCSS, 

Fatigue, clay stools, loss of weight and Faint visualization; No “sB”’ bile. Autopsy--hy drops. 

appetite—8 wks. Jaundice. p.c. all remaining. Carcinoma of  pan- 
creas. 


Pain right side abdomen and back. Chills Faint visualization; No “sb” bile. “a”? and) Hydrops—thickened 


and fever each attack. p.c. all remaining. “c” bile, much de- — gall-bladder = wal! 
bris. Few cholesterin with acute inflamma- 

crystals. tion. 
Right upper quadrant frequent attacks Faint visualization; Hydrops—stone in 
with vomiting $ yrs. p.c. all remaining. Hartmann’s pouch. 

Adhesions. 

Right upper quadrant attacks—2!5 yrs. Faint visualization; Subacute cholecysti- 
with jaundice. p.c. all remaining. tis. Hydrops. Stones 


impacted in ampulla 


of gall-bladder. 


these cases the gall-bladder fills with the 
dye. Moreover no “Bs” bile was obtained 
with drainage. At operation they were 
found to be hydrops of the gall-bladder 
with cystic duct block.! 

In Table vi are listed 5 cases that 
showed adhesions, distortion or insufli- 
cient emptying after food. Though the 
histories in a number of these patients 
are typical of gall-bladder disease, this is 
not always so. As we have already said, 
adhesions to the gall-bladder are diflicult to 


recognize. Distortions may be apparent 
but not real. Biliary drainage usually 
vields “a,” “B” and “c” bile, and in 
most Instances It is abnormal. Seventeen 
patients in this group were operated upon. 
Most of them had chronic cholecystitis, 
with adhesions. However, 4 of the gall- 
bladders which showed distortion were not 
removed. In the first, the viscus looked 
normal; in the second, the surgeon cut the 
adhesions; in the third and fourth, a 
subtotal gastrectomy was done for duode- 
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TABLE VI 
DISTORTION OR INC SCOMPLETI EMPTYI} 
Clinical Da t lest Drainage Ope ion 

Pain epigastrium, 6 wk dice, 2 wks Po empty p.c. No “Bs” bile. “a” and Gall-blade r, slight in- 
clearing up now remainin Many w.p flamm Thick 

ind crvstals. ill-bl dder bile. 

E pig istric pain radi n lett shoulder Pox emptying; p.c. No “Bs” bile ‘ G bladder not re- 
5 Vrs. Continuous; sour cruct ten ining aminations, ved, 
der deep epi rl 

Dull pain epigastrium, belchi feeling of Adl p.c. 14 re- “B’’ bile. Ma Adhe omen- 
fullness—-yg mos n tum gall-bladder 

ne ved. 

Pain right CT ¢ ict vrs. radiat- Ad| re- Phic k bile Mar ked pericholecys- 
ing oO right Ide t ck Dys- emp chole teril cI t tic ad CSIONS, Thick 
pep tender 1 t q ad! t -bladder bile just 

ind by drainage. 
di ris D.C, re No mat \I richolecys- 

mont! 
nal ulcer which h: id been diag gnosed by bladder bile by the drainage test, usually 
roentgen examination with a barium meal means failure to visualize the gall-bladder 
and ak had caused the distortion of with dve and a pathological gall-bladder at 
the gall-bladder by adhesions. operation. 

It is our opini on that many of these Gall-bladder cases that have stones, 
patients are very much like those with either — calcified or radiotransparent, 
chronic appendicitis and that they will usually vield pathological bile by the 
prove to be a stumbling block to all of us. dra nage test and often no “B”’ bile. 

We feel that the surgeon should have Visualization of the gall-bladder with- 

other very strong indications before out dve is not of diagnostic aid. large 

operating upon patients who have abnor- gall-bladder, however, which visualizes 
mat “as.” “pe” o¢ “c™ bile and show faintly before and after dye and does not 
adhesions or poor emptying of the gall- empty after fatty food means a definite 

bladder, until our knowledge about this pathological condition; in our cases a 

group Is more certainly established. hydrops of the gall-bladder. The drainage 

test vielded no “B” bile in our cases. 
SUMMARY 6. We feel that the surgeon should 


Over go per cent of our cases that had 
beak duodenal drainage and the Graham 
test gave similar insofar they 
both pointed to normal abnormal 
condition. 

2. A gall-bladder that gives a normal 
Graham test and a normal duodenal 
drainage test is usually normalat operation. 


3. Failure to bile (gall- 


results 


as 


or 


obtain 


have other strong indications before oper- 
ating upon patients who have abnormal 
bile and whose gall- 
bl: adder sh: idows show adhesions Or poor 


emptying 


or 
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THE STUDY OF A CASE OF BRONCHOHEPATIC FISTULA 
WITH ROENTGENOSCOPIC OBSERVATIONS * 


BY JAMES M. FLYNN, M.D., AND STAFFORD L. WARREN, M.D. 


ROCHESTER, 


formation of bronchohepatic 
fistula is rare enough to warrant con- 
siderable interest in the factors involved in 
its production and the means of establish- 
ing the diagnosis. The finding of  bile- 
stained sputum, together with a suggestive 
clinical history, has sutliced in the past 
to make the diagnosis previous to operative 
relief of the condition. The use of lipiodol 
to show the fistulous tracts has not been 
reported except in the cases of Oetiker,’ 
and Escudero et al.' In the case of the 
patient reported here, it did not seem 
feasible to use lipiodol as the diagnosis was 
apparent from roentgenoscopy. 

It is a striking phenomenon to see in 
the roentgenoscope a column of fluid 
ascending from a dense mass, which 
appears to include the diaphragm and the 
dome of the liver, up along a branch of 
the bronchus to the trachea and then a 
part of it shooting up into the mouth on 
coughing, with the expectoration on the 
instant of bile-stained, purulent mate- 
rial. Examination of the films of the 
chest, in the case reported here, was some- 
what disappointing (Figs. 2, 3, and 4) 
because there was little to be seen aside 
from a high right diaphragm, a mass at the 
base of the right lung, and thickening of 
the structures in the hilus region, especially 
in the direction of the mass at the base. 
No definite fistulous tract or column of 
fluid could be visualized. It was only 
during roentgenoscopy, while the patient 
was coughing or compressing the ab- 
dominal muscles, that the tract was filled 
with fluid and was visible. 

This case ts an excellent illustration also 
of the remarkable power of repair on the 
part of the lung in the presence of extensive 
injury by all sorts of irritating substances 
which the epithelium of the trachea, bron- 
chi, and alveoli possesses, and of which 
we are so frequently unaware. Bile, necrotic 
liver tissue and pus, besides countless 
organisms were constantly irritating these 
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so-called delicate structures for months 
with little visible permanent disability. 

A review of the cases of bronchohepatic 
fistulae reported in the literature, together 
with a detailed outline of the clinical and 
operative data of this case, are being 
reported by Morton and Phillips from this 
clinic so that only a brief résumé of the 
important features of the case are included 
here. Special emphasis is laid upon the 
details of interest to roentgenologists, 
and what we consider to be the main 
factors in establishing the diagnosis ot 
bronchohepatie fistula from the data acces- 
sible to the roentgenologist. 


CASE REPORT 


The patient, A. R., aged fifty, a doctor's 
wife, came in with a complaint of cough with 
expectoration of vellow sputum. The history 
dates back four or five vears, at which time 
the patient had a rather typical attack of 
gallstone colic. Attacks occurred every three 
or four months, with severe pain in the right 
side just below the rib margin both front and 
back, associated with vomiting but without 
jaundice. One vear before entry, a cholecystec- 
tomy was done, and a diseased gall-bladde: 
with many stones was found. A week following 
the operation, the patient developed a fever 
and pain in the region of the wound. Films 
taken at this time (Fig. 1) showed a rather 
immobile, high, right) diaphragm; ane 
definite diagnosis of subdiaphragmatic abscess 
was made. Exploratory operation was immedi- 
ately performed, but no abnormality could b« 
detected. The patient continued to have 
fever and pain in the right side. 

After a particularly severe period of cough- 
ing and fever, the patient began to expectorate 
bile-colored sputum. This continued for three 
months, during which period she remained 
in the hospital,—-with many weeks in bed at 
home afterward. The fever and cough gradually 
decreased so that about eight months after 
the operation she was feeling entirely well. 
Four months before entering this hospital, 
attacks of pain and vomiting recurred for a 
few days, much resembling the previous gall- 
bladder attacks, following which she felt 


* From the Department of Radiology, University of Rochester, School of Medicine and Dentistry, Rochester, N.Y 
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entirely well. She was apparently entirely 
normal up to. SIX weeks before idn sion 
when she had a Severe attac one Ol 
vomiting ol bile. Phis lasted all the next 

ever since that time the patient has | 1 a 
recurrence of thy cough and expectoration 
of bile-stained sputum with a slight amount of 


lever. She Was rather prostrated and 
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qdown to the basc ind out to the posterior 


axillary 


line, there was increased vocal and 

tactile fremitus., Phere Was a vide linear 
tbdominal scar in the right upper quadrant 
with a near-by sear fron drainage wound. 
he liver and spleen were not p Ipable, and 

there Were no masses evident. Ther was no 


( lubbing ol the 


lingers. The red 


count 


4 4 
a cended he leve ) 
Was conlined to bec Coug! OCC ( 
ParOXVsms resem) WhOOD couUug | 


lasted several hours, with the 
thin, n 


bright 


VeHow sputum, though 
OCCASIONALLY it Was green or white I very 
frothy. lhere Was no hemoptys Sat any t 
lhe mount of sputum was rathe constant 
throughout the day and night and was not 
expectorated in great amounts at One 
time. The patient stated that this left ery 
bitter taste. lhere was a marke loss Ol Weight 
though het appetite was good. 
Physical examination on admission showed 
a well-developed ind well-nourished n iddle- 


aged woman who looked tired and 


pale Dut 
seemed to be in no discomfort. lemperature 
pulse 54, respiration 22, blood pressure 


1O4 O6. 

rac king With expectoration of 
amounts of bile-stained. m 
out Phe 
negative except 


Phere was a rather constant, 


olent, 
cough la 
ucoid sputum with- 
examination | 
lor the following findings. 
There was some tenderness to presst 
the right rib 


odor. Was CSSCI 


ire Oovel 
margin. Examination of the chest 


showed some slight dullness to percussion 
over the right base posteriorly with lew 
rales front and back, especially at the right 
ase; and in the right infraclaviculay region 


bi 2. Lhe diap en Cel ne rib level below the 

Phe fist son sce | 4 igh the 
dense shadows round the izht nierior main 

chus ndicate it I 

Was 3,500,000; he O62 per cent: 
white blood count, 7,700: differential: poly- 
morphonuclears, 76 per cent: lymphocytes, 
20 per cent; mononuclears, 4 per cent. Urine 
showed very little trace of bile, no albumin or 
Sugar, and otherwise Was negative. Blood 


Wassermann, negative. 


Sputum 75 to 100 c.c, daily; bright vellow 
no tubercle bacilli 
bacterial flora; positive for 
Phere was bile in the There was 
bilirubin lution of one to two 
in the Phenolsulphonephthalein test 
Was normal. Blood chloride, 469 mg. per 100 ¢.c. 


the chest 


in color, odorless, mucoid: 
present; mixed 
stool. 
| 


present ina di 
serum. 


Roentgenoscopic examination. of 
on two successive days (Figs. 2 and 
3 and 4, 1926) showed the same findi 
excursion of the left diaphragm w 
Its outline was clea 
phrenic angle and sharp. 
lung was more brilliant than 
markings stood out sharply, 
apex. The ri 
than on the opposite side. 
the left was considerably 


3) 

ngs. 

as INn¢ reased. 
The 


detined. costo- 
The left 
usual, and the 
especially in the 
this side were wider 


was clear 


rib spaces on 

Che hilus region on 
increased in density: 
and extending towards thy apex, tl 


ere Was a 
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marked amount of peribronchial thickening. 
At the left base there was considerable mottling 
around the bronchi, suggesting localized areas 
of bronchopneumonia. The heart had been 
pulled to the right and was fixed in position. 
The right chest was markedly abnormal. The 
peribronchial thickening, noticed in the left 
hilus, was very marked on the right; and the 
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from the region of the dome of 


the right 
diaphragm along this dense tract 


into the 


trachea, and the patient then spat up bile- 
stained sputum. The column was seen to be 
projected to the level of the bifurcation of the 
trachea and seemed uniform in diameter the 
whole length. The column of fluid in the fistu- 
lous tract would move up and down on change 


Fic. 3. Diagram made from sketches from the roent- 
genoscopic notes combined with the changes seen 
in the films (see Figs. 2 and 4-6) showing the 
column of fluid in the fistulous tract extending from 
the mass at the right base toward the hilus region. 


course of the bronchi could be traced well out 
towards the apex and the periphery. There 
was a considerable degree of mottling at the 
base on this side. Thickened masses extended 
downward along the inferior right main bron- 
chus and obscured the right border of the 
heart. The diaphragm on this side did not move 
with respiration, and the outlines were obscured 
by a shadow of uniform density, more dense 
than the liver. The liver outline was very low, 
the upper border being almost at the level of 
the ith rib. The upper border of a shadow 
in the region of the right diaphragm came to 
the level of the oth rib in the posterior axillary 
line. There was considerable haziness and 
mottling at the right base in the lung paren- 
chyvma above this mass at what normally 
would be the region of the dome of the right 
diaphragm. There was a tract about 2-3 cm. 
wide extending from the hilus along the course 
of the right lower main bronchus down into 
this dark mass (Figs. 2 and 3). With the 


roentgenoscope, when the patient coughed, 
a fluid column about 2 cm. in diameter could 
be seen to shoot with great rapidity upward 


Fic. 4. Film made after the second operation showing 
the drainage tube in the region of the diaphr igm 
near the drainage tract from the dome of the [in 
and base of the lung. 


VOT 
of the patient’s position. In the lateral view, 
the posterior mediastinum obliterated 
except in the supracardiac area just below 
the clavicles. The mass in the region of the 
right diaphragm seemed to be slightly posterior 
to the middle, but its greatest diameter 
occupied the region normally below the dome 
of the diaphragm, midway between the front 
and the back, and about 6 em. medially from 
the mid-anxillary line. Because of the difficulty 
in differentiating this from the liver, this was 
not to be considered an accurate localization 
of a subdiaphragmatic abscess. There was 
apparently well-expanded lung around the 
upper part of the abscess-tract, especially 
laterally posteriorly. The findings 
suggested a bronchial fistula to large 
abscess at the base of the right lung in the 
region of the right diaphragm, which extended 
into the liver. The extent of the lesion was 
not well shown in the films but was quite 
clearly seen roentgenoscopically. 

Chest examination four days later showed 
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that the diffused mottling 
in both lung fields had cleared up. 
bronchial thickening exte nding into the 
from the 
previousl\ 


previously present 
DeCrI- 
still 


hilus was he irea 


right base had 


present. 
the 

somewhat and had 
density slightly. The 
of the 


desc ribed at 
changed character 


lessened In din 


was apparently at the level loth inter- 


Pic. ‘Shi 


Wing the he rict 
dense hilus and bronchial shadows at the VASE 
The fistula no longer connects with the liver SCESS 
but still di ns the DSCCSS the righ base e mas 


on the diaphragm. 


space and above this was a group of hemi- 


spherical shadows W th dense upper margins, 


suggesting that several small abscesses in 
this region h 
| 


The medial 


rad emptied out leaving cavities. 


border of this connected with 


the dense area 


area 


thought 


to be the fistulous 
tract. Below the empty cavities which 
measured 2 to 4 cm., there was still ver\ 
dense shadow above the level ol the « phragm. 


This was about 3 cm. in width and extended 


| 
from the roth rib to the interspace. 
The liver could not be sharply differentiated 
from it but appeared 


this region, if not 


run into and below 


4) 
actually occupying all of it. 


The findings suggested that the broncho- 
pneumonic process had cleared up and that 
an abscess cavity above the diaphragm and, 


perhaps, in the base of the lung with possible 
expansion into the liver had partially emptied 
itself. 

On May 10, 1926, following resection of the 
9th and roth ribs, the diaphragm was split 
on the right down to the region of the fistulous 
tract and drains left in place. 
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On May .10, 1926, stereoscopic films of the 
chest, taken with the le unit, showed a 
resection of the 11th rib for a space of about 8 
A rubber tube was in place through the 
operative site and extended into the dense 
area below the base of the right lung and well 
up to the level of the vertebra. It was 
detinitely appeared to be the 


portable 


Cll. 


rotn 


pelow 


Diagrammatic re 


Fic. $a. 


present in | igure 5. 


condition 


nd was lateral to and 
beneath the large cavity previously 
described in this region. The upper border of 
the cavity was at the angle of the scapula in 
films. The | this area 
and also on the brilliant and 
contained an f air. There 
were no areas suggesting bronchopneumonia. 
The fistulous tract could not be readily 
identified though there was a lar area 
running up lateral to the spine towards the 
hilus of the lung. The liver ill rather low 
with its lower border 2 cm. below the 


diaphragm on this side a 


: 


these lung tlelds above 
left were quite 


unusual amount o 


ge aense 
Was st 
right 
costal margin. 
On May 12, 
dev eloped on the right. 
On May 14, 1926, under gas 


large abscess cavity 


1926, a partial pneumothorax 
anesthesia, a 
of the 
diaphragm was entered. A amount of 
foul-smelling, slightly bile-stained pus was 
removed. The patient was in very bad condi- 
tion at this time but stood the operation fairly 
well. A transfusion of 500 C.c. of citrated blood 
was given, Following the removal of this pus, 
the patient had a rather I 
which bronchopneumonic 


over the dome 


large 


stormy period in 


processes were 


— = 
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present in various portions of the right and 
left lung fields at different periods, probably 
as a result of aspiration of some of the purulent 
sputum. The pneumothorax gradually sub- 
sided. There was some hydrothorax (bilateral). 
Gradually, however, her condition improved. 
The amount of sputum decreased in quantity 
and had less bile content. 


Fic. 6. Film taken fifteen months after discharge from 
the hospital, showing the small amounts of fibrosis 
at the right base and the relatively high right 
diaphragm. 


On May 22 and 24, 1926, films of the chest 
(Fig. 4) showed the drainage tube in place 
on the right with its tip between the roth and 
1ith ribs in the anterior axillary line. There 
was a collapse of the right lung with pneumo- 
thorax, bilateral hydrothorax, displacement 
of the heart and — to the left. There 
were small patches of bronchopneumonia in 
the left lung. 

On June 19, 1926 (Figs. 5 and 3a), the fluid 
in the left chest had disappeared. The right 
diaphragm was high, rather flat, and the angles 
were almost entirely obliterated by fluid and 
adhesions, the general aspect of the diaphragm 
being concave upward instead of convex. 
There was a band of dense, fibrotic material 
extending from the hilus through the region 
of the right, main, inferior bronchus toward 
what was previously the dome of the diaphragm 
where the base of the lung was rough and 
irregular. This corresponded roughly to the 
previous tract of the fistula from the liver to 
the trachea through this region. The upper 
surface of the liver came well up under the 
1oth rib; but between it and the upper surface 


of the diaphragm, there was. still a dense, 
irregular mass, which on the tilm, measured 
approximately 2.5 cm. thickness. The 
right lung field was now quite bright and 
showed the bronchial markings quite plainly. 
There was considerable peribronchial thicken- 
ing extending up into both apices. The hilus 
Ivmph nodes were somewhat enlarged, espe- 
cially on the right. The heart was still somewhat 
pulled to the left. In the right anterior axillary 
line, there was still a defect in the body wall 
in the region of the roth interspace, about 3 
em. in width and extending inward 4 cm. 
From the inner aspect of this depression 
the body wall, there was a dark, rather sinuou 
shadow leading to the dome of the right di:a- 
phragm in the neighborhood of the adhesion 
previously described. This may have been an 
artefact but suggested the course of the tistu- 
lous or drainage tract from the subdiaphragma- 
tic region to the outside. 

As the discharge through the wound had 
subsided, and the cough disappeared, 
the patient was discharged on June 14—very 
thin, weak and pale, but without jaundice. 

July 9, 1926. Aside from weakness, the 
patient felt well,—coughed occasionally, had 
no sputum, and was gaining weight. 

October 15, 1926. The patient had regained 
20 pounds weight,—no cough and no 
complaints. 

The discharge diagnosis was *‘subdiaphrag- 
matic abscess, bronchobiliary tistula, 
pneumonia, pneumothorax.” 

September 27, 1927. One vear later the 
patient re-entered the hospital for a fracture 
of the 8th rib on the left side, following an 
automobile accident. Roentgenoscopy of the 
chest showed no limitation of the motion of the 
diaphragms, with the right rather high and 
showing some tenting over the dome. Lying 
horizontally across the base of the right lung 
field, there was a band of dense connective 
tissue just above the right diaphragm. There 
was some increase in the hilus shadows in 
both sides, especially on the right extending 
down into the right base, but this was not 
unusually prominent (Fig. 6). There was some 
haziness at the left base suggesting a slight 
thickening of the pleura. There was a moderate 
amount of peribronchial fibrosis throughout 
both lung fields. The heart musculature was 
flabby. The rib resection had almost com- 
pletely healed. From the — appearance, 
roentgenoscopically or on examination of the 
films, “there was no reason to suspect the previ- 
ous fistula. There has been no cough = or 
jaundice, and the patient has been entirely 
well since discharge a year ago. 
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The cardinal! signs, from the roent-— site of the fistula because of the absence 
venological viewpoint, of a bronchohey patic of a fluid column. | Ipiodol instillation 


fistula depend upon 1 he presence of a fixed, might have aided considerably in studying 
high, ri oht diaphr: an abscess Mass 


the ntighburband of the diaphragm, either patient was too ill to permit of much 
above or below, with direct connection to manipulation before and tor some time 
the liver and bile ducts, and a 


column of alter the operation SO that it was felt 
fluid In a dilated bronc hus leading from unadvis: ible to do more than simple 


this mass to the trac hea, together with the roentgenoscopy which gave ample informa- 
expectoration of bile-stained sputum. | 


in the extent of the abscess cavities, but the 


n. In tion, together with the films, to justify 
{ badly haundiced patient with a lung operative Interference through the 
abscess not connected \ vith the liver, Dile- di: iphragm. 


stained sputum May pnts hie the issue, We wish to emphasize again the 
but the motion of the right diaphy 


Will not be restricted. In the 


cardinal 
bronchohepatic 


Om roentgenolog ical signs of a 


Case Of an fistula: 
empyema at the right base with Dronchial 1. A high, fixed, right diaphragm. 
fistula ina jaundiced patient, the culty 


2. An abscess mass near the diaphragm 


in differentiation would be ind involving the liver. 


Creat, Dut in this 


case the diaphragm, though fixed, would 3. A column of fluid extending from this 
be fixed in a relatively low position. With to the trachea 
a large iver pushing the diaphragm 1. The expectoration of  bile-stained 
up betore it became IIX¢ I, the ditlere ntla- 
sputum. 
tron would be IMposstple D\ roent- 
renological methods and must depen REFERENCES 
entirely upon the history clinica! 
‘ 1. Escupero, P., Terrapa, H.. and \liRANDA 
findings. explortion of fatal 
Caretul roent; FENOSCOPl study of this between liver and bronchi. Rer. Soc. d \led. Int. 
tvpe of case is of the greatest Importance 1925, 1, 503-500. 
2. Morton, J. J., and E. W. Bron 
In View of localization lor operative reliet fistula: revic 
ot the condition, even though the patient chug » CCHINOCOCE nd amebi Dscess. 
Surg., March, 1928, xvi, 697-744 
be very weak. Films in this particular case 
have vielded little Information as to the aI ( 1926 50) > 
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A CASE OF FOREIGN BODY IMPACTED AT THE 
DUODENOJEJUNAL FLENURE 


BY J. EDWIN 


MILWAUKEE, 


_ roentgen-ray observation of the 
passage of foreign bodies of all kinds 
along the gastrointestinal tract Is a not 
uncommon occurrence in the practice of 
the busy roentgenologist, especially if 
some of his work is being done in the hospi- 
tal. We have learned by experience that, 
with very few exceptions, these foreign 
bodies which are ingested by mouth, 
whether they be safety-pins, needles, 
coins, toys, or what-not, will, if they 
succeed in passing through the esophagus 
and stomach, almost certainly continue 
their course uneventfully and be expelled 
the patient remaining none 
the worse for the experience. 

It was the writer’s privilege a short time 
ago to observe the passage of a sharp 
double-edged Gillette safety razor blade 
which was swallowed along with two 
large tron bolts by an inmate of an insane 
asvlum. The only precaution observed 
by the patient in swallowing the blade was 
to wrap it loosely in a small strip of hand- 
kerchief in order to prevent its cutting the 
tongue or buccal mucous membrane. On 
successive days, by roentgen-ray examina- 
tion the blade was seen in the stomach, 
terminal ileum, transverse colon, and 
rectum, at which last point a proctologist 
intervened and removed the blade through 
a proctoscope. To the surprise of all 
observing the case, no symptoms were 
complained of by the lunatic at any time 
during the passage of the foreign bodies 
or thereafter. 

While no case of exactly similar nature 
to the one herein reported can be found on 
elegy. the recent literature, it is well 
cnown that foreign bodies which lodge for 
a prolonged period of time in either the 
esophagus, stomach, or bowel, sooner or 
later give rise to local pathological condi- 
tions. Jenkinson! reported a case of foreign 
body (two false teeth on a small plate) 
which had been lodged in the middle third 
of the esophagus for a period of sixteen 
days, at which time the patient was 


HABBE, M.D. 


WISCONSIN 


admitted to the hospital with a clinical 
diagnosis of stricture of the esophagus. 
(The patient was unaware of the presence 
of the foreign body because it had been 
swallowed during sleep.) The plate had 
already become adherent to the esophageal! 
mucosa during the comparatively short 
period of its lodgment, but after its success- 
ful removal with the aid of an esophago- 
scope the symptoms disappeared quickly 
and completely. 

In the stomach the persistence of a 
foreign body may give rise to symptoms 
of gastric irritation, or if of the hatr-ball 
variety may even simulate malignant 
new-growth. Tescola® reported a case of a 
young woman, aged twenty, who presented 
a gastric ulcer history in which the roent- 
genograms revealed the presence of a 
part of a needle in the stomach, the foreign 
body having been swallowed eight months 
previously. 

Rose and Carless* state that foreign 
bodies made up of fecal material with or 
without gallstones as nuclei, may by their 
increase in size during passage downward 
through the small intestine, the lumen of 
which decreases in size from the duodenum 
to the ileum, become the 
lower ileum and give rise to acute Intestinal 
obstruction. Knox! mentions the 
tleocecal valve as the common site for an 
enterolith or other foreign body to give 
rise to Intestinal obstruction. 

Carman,’ in his discussion of foreign 
bodies in the intestinal tract, speaks 
especially of those which through gradual 
enlargement in the sigmoid or rectum 
cause marked dilatation of the 
proximal thereto. 

The following case is reported because 
of the rarity, so far as the writer has been 
able to determine by referring to the recent 
literature, of foreign bodies becoming 
impacted at the duodenojejunal flexure: 


also 


colon 


CASE REPORT 
R.S., a colored child, aged five, swallowed a 
nail and within a few hours thereafter became 
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Foreign Body 


Fic. 1. Left lateral view of bdomen 


outside of and posterior to stomacl 


frightened and_ told het mother. The mother 
carefully observed — the child’s 
period of about ten davs: at the end of this 
time, having failed to recover the nail, although 
the child was without complaint, she decided 
to consult Id 


stools 


i dispensary physician. The child 
was at once referred for roentgen-ray exami! 
tion. By preliminary roentgenoscopy the nail 
was 


easily visualized in the upper abdomen 


lving across the midline at the level of the 
second lumbar vertebra, its estimated length 
being slightly less than 2 inches. The first 
thought, naturally, was that the nail had { 
to pass out of the stomach. However, a barium 
meal disclosed the lact that the nail was deti- 
nitely outside the stomach and careful 1 t- 
genoscopy with the patient in the oblique and 
lateral positions proved it to be still in the 
alimentary tract and lying 
larly in the terminal 
duodenum. 

The appropriate soft pultaceous diet was 
advised by 


semi-perpendaicu- 


ascending) portion ¢ 


the attending clinician, and the 
child Was repeated] observed in the roentgen 
department at forty-eight hour intervals for 

further period of ten davs, at the 
time, although no 
irritation had 
advised as a 


end ol which 
symptoms. of 
developed, 


intestinal 
an operation was 
prophylactic measure by the 
consulting surgeon. The abdomen was opened 
through a high midline incision, the nail located 


by palpation in the terminal duodenum, and 


at Duodenojejunal Flexure 


Fic. 2. Right lateral view of abdomen shov 
terminal duodenum. 


bic. 3. Gastrointestinal study three months after 


operation reveals normal functioning of duodenum. 


the foreign body, 


“11 
milked” around the duodeno- 
jejunal flexure 


and into the upper jejunum 
Where a small opening was made in the gut 
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and the nail removed. The gut was sewed up 
and the abdomen closed without drainage. 
The patient made a speedy and uneventtul 
recovery, and was discharged from the hospital 
two weeks after the operation. A check-up 
barium examination of the alimentary canal 
made three months after operation revealed 
normal appearance function of the 
stomach, duodenum, and lower intestinal tract. 

Operative interference in_ this was 
deemed entirely justifiable because of the 
failure of expectant and medical therapy over a 
period of three weeks and because of the ease 
of the operation. 


case 


SUMMARY 


A case of foreign body (nail 1%4 In. 
long) impacted in the terminal duodenum 
for a period of approximately three weeks, 
is reported. The patient remained symptom- 
free throughout the entire period of its 
lodgment. After failure of expectant and 
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medical therapy over a three-week period, 
operative removal was performed. A check- 
up roentgen study of the gastrointestinal 
tract made three months after operation 
revealed no evidence of abnormality; 
hence it Is reasonable to assume that this 
patient will be no more prone to organic 
gastrointestinal disease in later life than 
if she had never swallowed the 
body. 


foreign 
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HISTORICAL DEVELOPMENT IN THE DIAGNOSIS OF 


Per 


ULCER 


BY JACOB BUCKSTEIN, M.D. 


NEW YORK CITY 


N 1904, nine vears after the epochal 

introduction of the roentgen ray, 
Rieder! published a paper in which he 
advocated the ingestion of large doses of 
bismuth subnitrate, which he demon- 
strated to be entirely harmless, as a sub- 
stitute for artificial insufflation of the 
stomach with gas, a method not altogether 
devoid of danger. By means of this newer 
method it was possible to demonstrate 
roentgenographically, in the most detailed 
manner, the contour as well as the size, 
shape and position of the different parts of 
the gastroenteric canal. Moreover, he 
stated that the motor functions could 
similarly be studied. According to the 
experimental work of Pawlow on dogs, the 
motor movements are the same for milk 
and water as for bismuth. He prophesied 
that the extensive use of the roentgen 
procedure in the digestive tract would be of 
great value in the field of medical practice, 
and would in the future contribute m: iteri- 
ally to the support of the diagnosis in 
gastric and intestinal diseases 

Two vears later Hemmeter? published 
the results of his researches. He produced 
ulcers in rabbits and cats experimentally 
by cutting out a ring of tissue, one centi- 
meter in diameter from the stomach and 


removing it down to the circular layer of 


muscle. He then coated this denuded sur- 
face with bismuth subnitrate, and after 
closing the abdomen, he was able to visu- 
alize this region by means of the roentgen 
ray. 

He then endeavored to demonstrate in 
a similar manner the presence of such 
experimentally produced denudations by 
introducing a bismuth suspension into the 


1 Rieder, H. Radiologische Untersuchungen des Magens und 
Darmes berm lebenden Menschen Munchen med. Webnscbr 
1904, li, 1548-1551 

Hemmeter, J. C. Neue Methoden zur Diagnose des Magen- 
weschwiirs. Arch. f. Verdauungskr., 1906, 357-363 


stomach of the animal, through a tube, so 
as to cause the bismuth to spread over the 
lesion. This could be done provided less 
than forty-eight hours had elapsed, as the 
base of the ulcerated area was rapidly 
covered with granulation tissue. 

In a like manner he endeavored to visu- 
alize the gastric ulcer of the human being, 
by having the patient drink a suspension 
of bismuth in water on an empty stomach. 
Owing to the fact that the chronic ulcer 
forms a crater, frequently covered by an 
agglutinating transudate, he believed that 
this would mechanically cause the bismuth 
to adhere, and be demonstrable with the 
roentgen ray. He succeeded in doing so tn 
three cases. One of the patients in whom an 
ulcer was diagnosed in this manner was 
operated on by Dr. Deaver and the ulcer 
found. 

Although theoretically plausible and 
historically a brilliant contribution, the 
method of Hemmeter did not prove of 
great practical value. 

It remained for Reiche! to put the diag- 
nosis of chronic gastric ulcer upon a firm 
and sound foundation. He had occasion to 
examine a patient, aged forty-seven, with 

history of serious gastric disturbance of 
several years’ duration, by means of the 
roentgen ray. He noticed in the picture 
a stomach filled with bismuth, and in the 
middle of the lesser curvature, a mush- 
room-shaped_ protuberance. After seven 
and one-half hours, the stomach was still 
almost entirely filled, but emptied at 
twenty hours. At this time the projecting 
area was also free of bismuth. The patient 
vomited coffee ground material, and passed 
tarry stools. At autopsy, an ulcer of the 
lesser curvature was found, round, about 


Reiche, F. Zur Diagnose des Uleus ventriculiim Rontgenbild. 
ortscbr. a. d. Geb. d. Rontgenstrablen, 1g09, xiv, 171-173 
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the size of a quarter, deeply penetrating 
and with smooth margins. The floor of 
the ulcer was formed by the pancreas, and 
within it was a vascular lumen closed by a 
fresh thrombus. The depth of the ulcer in 
the extirpated Organ Was not as great as 
one might have been led to believe from 
the size of the pouch in the roentgen 
picture. 

In this remarkable paper Reiche proved 
the following 
character: 


points ol oa fundamental! 
First, a practical method of diagnosis of 
chron ulcer by means ot the 


pouch-like projection ot the lesser curva- 


Gastric 


ture of the stomach seen in the roentgeno- 
cram. This verified 
certainty by autopsy. 
Second, that the method of Hemmeter 
Was not very practical, since none of the 
bismuth to the 
stomach became empty. 
Phird, that although the ulcer was not 
present at the pvlorus, and no constri¢ 


Was with absolute 


adhered ulcer 


\W hen the 


tion 
was noted In that region, a sertous disturb- 


ance In gastric motility resulted, giving rise 


to retention to a pathologic degree. 
Fourth, that actual size of the ulcer did 
not correspond to the apparent size as seen 
in the 
explained by assuming that the increased 
Intragastric pressure pushed out the non- 


roentgenogvram. Reiche 


resistant ulcer bearing area, devoid of its 
muscular layers and thereby excluded from 
peristaltic activity. 

Haudek! in 1910 elaborated upon and 
popularized the roentgen method in the 
diagnosis of ulcer. He verified Its practical 
value in several cases that were proven to 
be correct by surgery or autopsy. 

He summarized roentgenologic 
evidence as follows: I A diverticular-like 
projection of the stomach, generally of the 
lesser curvature; (2) a gas bubble above it; 

3) a residue of bismuth in it for a pro- 
tracted period; (4) the inability to influence 
this area by palpation. Of all these, how- 
ever, the first, namely, the presence of a 
niche, IS the only absolute 
criterion. 

In a later publication Haudek? refers to 


diagnostic 
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the interesting fact that with ulcers of the 
pars media a twenty-four hour gastric 
retention may be present, although at 
operation the pylorus has been found to be 
intact. Reiche had similarly shown pro- 
found disturbance of motility in the case he 
reported. 

30th Haudek, and later Eisler, refer to 
the significance of the spastic contractions 
of the musculature which may occur with 
mucosal ulceration. This may lead to the 
development of a functional hour-glass 
stomach, which may exist for vears without 
producing cicatricial contraction (Sx hmie- 
den Schnitzler, Budinger, Moynihan, 
Schmieden and others were able to obser e 
such spasms on the exposed stomach which 
persisted for several seconds and minutes. 

The gastric ulcer shows a decided pre- 
dilection for the curvature and 
particularly for that anatomical pathway 
of the stomach known as the “ Engpass” or 
Magenstrasse.’”! 


lesser 


however, an 
ulcer may occur on the greater curvature. 
Finsterer and Glaessner reported such a 
case, which was confirmed at operation, 
showing that the ulcer of the greater curva- 
ture had penetrated into the lower pole of 
the spleen, with adhesions to the pancreas. 

The development of the conception of 
the niche as a criterion in the diagnosis of 
the gastric ulcer may be similarly noted In 
the problem of duodenal ulcer. 

Rieder® states that a crater-shaped or 
perforating duodenal ulcer may give roent- 
gen findings similar to those of a callous 
or penetrating ulcer of the stomach, 
namely, a niche-like area within the 
duodenum, and localized tenderness on 
over this region. Schwarz and 
Holzknecht showed that either cicatricial 
or spastic stenosis of the duodenum could 
be demonstrated roentgenologically. 

Haudek in 1912* and in 1913 empha- 
sized two main points of diagnosis: (1) The 
presence of duodenal stenosis, which may 
be a sequel, giving rise to contraction, or 


Rarely 


pressure 
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Med. u. Chir., 1913, xxvii, 126-140 
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as an associated concomitant phenomenon 
due to the presence of the ulcer, namely, 
spasm. (2) The presence of the niche, 
consisting of a bismuth deposit within the 
crater of the ulcer. This ts the most valu- 
able sign because it is the only specific one. 
Unfortunately, it Is not so readily demon- 
strable as the niche of the gastric ulcer, and 
is not usually evident. The other points 


he refers to are either doubttul or of 


secondary value. These are localized ten- 
derness, hypermotility, hyperperistalsis, 
hypertonicity, pyloric fixation, and the 
persistence of shadows within the duode- 
num, other than the niche. 

Baron and Barsony! reported two cases 
of duodenal ulcer with a spastic hour-glass 
involving the pars media of the stomach. 
At operation only a duodenal ulcer was 
found. The stomach proved to be entirely 
normal. Kienbéck and also Bier reported 
similar observations, showing that tsolated 
duodenal disease may produce a spastic 
hour-glass stomach. 

The significance of the persistent duo- 
denal defect in a large series of films was 
elaborated by Cole.’ 

Fortunately, careful roentgenoscopic 
observation will frequently demonstrate a 
persistent duodenal deformity, and limit 
the necessity for serial roentgenography 
with a large number of films. The safest 
procedure is the combination of roent- 
genoscopy and roentgenography, with one 
acting as a check upon the other. 

The significance of the niche in the 
diagnosis of duodenal ulcer was reémpha- 
sized by Akerlund, particularly in’ the 


article which appeared in 1923.° He 
analyzes the evidence under the following 
points: (1) the niche; (2) constriction, 


narrowing or defect of the bulb caused by 
spasm, scar tissue or adhesions; (3) short- 
ening of the bulbar contour, due to spasm, 
infiltration or adhesions; (4) pouch or 
diverticulum-like protrusions of the bulbar 


Baron, A., and Barsony, T. Spastischer Sanduhrmagen be 
duodenal Atfektionen. Wren. » 1185 

( L.G Th -pvloric tu cer by 
nea serial ra hy. Lance 1244 

Akerlund, A. 1 lragenosis of ulcus ‘ I 
respect to th On rec roentge vmy n Acta ra 
1923 14-30 
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shadow caused by the formation of a 
pocket. 

Of these, the niche ts the most Important. 
He states that the niche of duodenal ulce: 
is more frequently demonstrable than the 
gastric niche, and can be visualized in more 
than 60 per cent of cases. 

Chaoul,' on the other hand, believes that 
while the niche ts one of the surest stgns of 
ulcer, It is infrequently seen. The cicatri- 
clal contractions, spasms and adhesions 
form small pocket-like projections which 
may be erroneously interpreted as niche 
formations. 

Carman® has frequently demonstrated 
that in the typical duodenal deformity of 
ulcer, it is ordinarily impossible to ditferen- 
tiate between the pouch-like trregularity 
of the niche and the remaining detects of 
the bulb. Moreover, what actually appears 
like a niche may be a part of the normal 
duodenal contour, projecting between two 
areas Which have become involved through 
cieatrization. 

Fortunately, the almost absolute cer- 
tainty with which the diagnosis of duodenal! 
ulcer may be made, depe nds not so much 
upon the demonstration of a niche, as it 
does upon the presence of a pe ie that ts 
absolutely persistent, roentgenoscopicalls 
as well as on the film, and ts unaffected by 
re€xamination or antispasmodics. 


& ROBERT KNON 

It is with great regret that we record the 
news of the death of Dr. Robert Knox ot 
London. Dr. Knox has for many vears been 
known as one of the foremost leaders in 
roentgen diagnosis and therapy. He was 
an honorary member of the American 
Roentgen Ray Society and = of the 
New York Roentgen Society, and at the 
time of his death was editor of the British 
Journal of Radiology. A detailed account of 
Dr. Knox’s life and his contributions to 
roentgenology will be published in a later 
number of the Journal. 


Chaoul, H Zur Diagnose und tnsbesondere zur Ront - 
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259-261; 302-305 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this column solicited promptly after tbe events to which they refer. 


MEETINGS OF 


UNnitTeD STATES OF AMERICA 


AMERICAN ROENTGEN RAY SOCIETY 
Secretary, Dr. John T. Murphy, 421 Michigan Ave., 
Toledo, Ohio. 


T hirtieth a 
AMERICAN COLLEGE 


1929: To be announced 


OF RADIOLOGY 


nnual mecting, 


Secretary, Dr. Albert Soiland, 1407 S. Hope St., 
Los Angeles, Calif. 
Annual meeting, Portland, Oregon, 1920. 


SECTION ON RADIOLOGY, AMERICAN MED- 
ICAL ASSOCIATION 
Secretary, Dr. Fred M. 

Richmond, Va. 

Annual meeting, Portland, Oregon, 1929. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Robert J. May, St. Luke’s Hospital, 

Cleveland, Ohio. 


Hodges, 801 West Grace tas 


Fourteenth annual session, hicago, Ill., Dec. 3-7, 
1925. 

RADIOLOGICAL SECTION, SOUTHERN MEDI- 
CAL ASSOCIATION 


Secretary, Dr. W. S. I awrence, Medic: il Art Ss Bldg 
Memphis, Tenn. 

Next annual meeting, 
1925. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 

610 Niag ara St. 

Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

CHICAGO ROENTGEN S¢ ted 
Secretary, Dr. W. T. Bronson, Englewood Hospital. 

Meets monthly on second T hued ay from October to M: ay 
(except during month of December) at Virginia 
Hotel. Dinner at 6 P.M., scientific session at 8 Pp. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. James H. West, 8314 Euclid Ave. 

Meetings are held at 6 o’clock at the University Club, 
on the fourth Monday evening of each month from 
September to April, inclusive 


Asheville, N. C., Nov. 


12-15, 


DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. O. J. Shore, 2033 Park Ave. 


Meets monthly on second Friday from October to 
May, at Wayne County Medical Society Building. 
CENTRAL ILLINOIS RADIOLOGICAL SOCIETY 

Secretary, Dr. H. C. Karither, Decatur, Illinois. 
Regular meetings held quarterly. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. Carl S. Oakman, Muncie, Indiana. 
Annual meeting each February 22 in Indiana 
Next meeting in Indianapolis, February, 1920. 
NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. John D. Camp, Massachusetts General 
Hospital, Boston, Mass. 
Meets monthly on third Friday, Boston Medical Library. 


* Secretaries « 


pe lis. 


of societies not 


ROENTGEN SOCIETIES* 


here listed are requested to send the necessary information to 


NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. E. Everett Rowell, 200 West 59th St. 
Meets monthly on third Monday, New York Academy 
of Medicine. 


CENTRAL NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 


Syracuse, N. Y. Three meetings a year—April, 
August and November. 
PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 
Two meetings a year. 
ROENTGEN RAY 
PENNSYLVANIA 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
[wo meetings a year, April and October. 
PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Eugene Pendergrass, University of 
Pennsylv ania, Philadelphia. 
Meets monthly on first Thursday evening, 
vania Hospital. 
ROCHESTER ROENTGEN 
ROCHESTER, N. Y. 
Secretary, Dr. James M. Flynn, 282 Alexander St. 
Meets monthly on the first Friday evening at 7.45 at 
the Rochester Medical Association Building. 
ST. LOUIS ROENTGEN CLUB 
Secretary-Treasurer, Dr. L. R. Sante, Metropolitan 
Building. 
Meets first week of each month. 
meetings designated by president. 
TEXAS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, 
Texas. 
Annual meeting, Galveston, Texas, 1928. 
VIRGINIA ROENTGEN RAY CLUB 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Pete rsburg, Va. 
Annual meeting Oct. 


SOCIETY OF CENTRAL 


Pennsyl- 


RAY SOCIETY, 


Time and place of 


Houston, 


17, 1928. 


BRITISH EMPIRE 


BRITISH INSTITUTE OF RADIOLOGY INCOR- 
PORATED WITH THE RONTGEN SOCIETY 
Director, Dr. John Muir, 32 Welbeck St., London, 

W. 1. 

Meets on the third Thursday of each month, from 
November to June inclusive, at 8.15 P.M., at 32 
Welbeck St., London, W. 1., or as advertised. 

ELECTRO-THERAPEUTIC SECTION OF 
ROYAL SOCIETY OF MEDICINE 
TO MEDICAL MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8. 30 p.m. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. 1 

RADIOLOGICAL SECTION, AUSTRALASIAN 

MEDICAL CONGRESS 
Secretary, Dr. C. A. Anderson, 
Dunedin. 


THE 
(CONFINED 


The Hospital, 


the editor. 
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RADIOLOGICAL SECTION OF THE VICTORIAN 
BRANCH OF THE BRITISH MEDICAL ASSO- 
Secretary, Colin Macdonald, Lister House, 61 

Meets monthly at Melbourne during the winter. 


SECTION ON RADIOLOGY, CANADIAN MED- 
ICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 


Toronto, Ont. 


RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. 
Meets annually. 


160 St. George St., 


CoNTINENTAL EuROPE 


BELGIAN SOCIETY OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 


SOCIETE 
FRANCE 
Meets monthly on second Tuesday, except during 


months ot August and September, 12 Rue de Seine, 
Paris. 


SOCIETE FRANCAISE D’ELECTROTHERAPIE 
ET DE RADIOLOGIE MEDICALE 


Meets monthly on fourth Tuesday, except during 


months of August and September, 12 Rue de Seine, 
Paris. 


DE RADIOLOGIE MEDICALE DE 


ASSOCIATION OF GERMAN ROENTGENOLO- 
GISTS AND RADIOLOGISTS IN CZECHO- 
SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 

Prague, 11/52. 


DEUTSCHE RONTGEN-GESELLSCHAFT (GE- 
SELLSCHAFT FOR RONTGENKUNDE UND 
STRAHLEN FORSCHUNG) 


Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addi- 
tion every two years with the Gesellschaft deutscher 
Naturforscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klop- 
stockstrasse 10, Hamburg, Germany. 


SUD- UND WESTDEUTSCHE RONTGENGE- 
SELLSCHAFT 


Meets annually in different cities. 


NORD- UND OSTDEUTSCHE RONTGENGE- 
SELLSCHAFT 


Meets annually in different cities. 


DUTCH SOCIETY OF ELECTROLOGY AND 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 


SOCIETA ITALIANA RADIOLOGIA MEDICA 


Secretary, Professor M. Ponzio, University of Turin, 
Turin. 


ALL-RUSSIAN ROENTGEN RAY ASSOCIATION, 
LENINGRAD, USSR in the State Institute of 
Roentgenology and Radiology, 6 Roentgen St. 
Secretaries, Drs. S. A. Reinberg and S.G. Simonson. 

Meets annually. 

Sixth Annual Meeting, 1929, to be announced. 
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LENINGRAD ROENTGEN RAY SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly on the first Monday at 8 o’clock in the 


State Institute of Roentgenology and Radiology, 
Leningrad. 


MOSCOW ROENTGEN RAY SOCIETY 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 
S. T. Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

POLISH SOCIETY OF RADIOLOGY 
Secretary, Dr. A. Elektorowicz, 19 Hoza St. 

Meets annually. 

WARSAW SECTION, POLISH 
RADIOLOGY 
Secretary, Dr. B. Krynski, 1 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association 
Each of the following societies, with the exception of 
the Denmark Society, meets every second month 
except in the summertime: 


, Warsaw. 


SOCIETY OF 


SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 
Meets in Stockholm. 


SOCIETY OF MEDICAL RADIOLOGY IN NORWAY 
Meets in Oslo. 


SOCIETY OF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 


SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 
Meets in Helsingfors. 


VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, Gen- 
eral Hospital. 


Meets on the first Tuesday of each month from October 
to July. 


NEWLY ELECTED OFFICERS 
AMERICAN ROENTGEN 
RAY SOCIETY 

At the recent annual meeting of the 
American Roentgen Ray Society in Kansas 
City Dr. Edward H. Skinner was instaled 
as President of the Society and the follow- 
ing officers were elected for the ensuing 
year: President-elect: Dr. H. M. Imboden; 


First Vice-President: Dr. D. Y. Keith; 
Second Vice-President: Dr. W. E. Cham- 
berlain; Secretary: Dr. J. T. Murphy; 
Member Executive Council: Dr. L. R. 


Sante. 
RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 
The Fourteenth Annual Meeting of the 
Radiological Society of North America will 
be held in Chicago, Dec. 3 to 7, inclusive, 


1928. The scientific sessions, exhibits, open 
meetings, and banquet will all be held at 
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the headquarters, the Drake Hotel. The not they are members. Those expecting to 

Societ \ will welcome = all radiologists attend should make hotel reservations 

} physicians and physicists. to whom the without delay, as the prospects indicate a 
meeting will prove of interest, whether or large meeting. 


DEVICE FOR KEEPING AND STERILIZING RADIUM 
NEEDLES 


corresponding number of holes. Each 
needle is threaded and dropped into a hole 
described here has been felt for a long in Block B, the thread IS then passed over 
time. We have until now kept our radium the frame and through the corresponding 
needles, ready threaded, in test tubes for hole in Block a, and then tied taut. The 


} To the Eduor: 


The need for a device such as the one 


emergency use. The boiling of these needles 
usually results in the threads becoming until required for use. At the time of 
entangled and much time and patience is operation the whole frame is dropped into 
lost. in disentangling at the operation. the sterilizer. Each needle released 
Figure 1 shows a new piece of apparatus. individually by a snip across the thread 
1 and B are blocks of copper *, inch thick, — ¢lose to Block a. Anv needle not required is 


and joined together by x and y which are jefe in the frame and thus the danger of 
strips of brass *, inch thick and 15 inches in : 


needles thus secured may be kept safely 


length. The whole apparatus is silver losing a valuable needle ts avoided. 
plated. Block B is drilled on its outer edge, CH \RLES- lINEs, 
with a number of holes into which the . Chief Assistant 
needles fit snugly, leaving only their eves New Zealand, Radium Department 
visible. Block a is drilled on its face with a July 5, 1928. Christchurch Hospital. 


Subscribers to THE AMERICAN JOURNAL OF ROENTGENOLOGY & RapiuM THERAPY visiting 
New York City are invited to make the office of the publishers (Paul B. Hoeber, Inc., 76 Fifth 
Avenue, New York) their headquarters. Mail, packages or bundles may be addressed in our care. 
Hotel reservations will gladly be made for those advising us in advance; kindly notify us in detail 
as to requirements and prices. List of operations in New York hospitals on file in our office daily. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Daviw R. Bowen, M.D., Pennsylvania Hospital, Philadelphia, Pa. 


In this department will be published from time to time, as material is available, suggestions for improvement in technique. 


A SIMPLE TABLE ATTACHMENT FOR THE GROEDEL 
TECHNIQUE FOR PULMONARY TUBERCULOSIS, 
AND FOR LATERAL UPRIGHT CHEST 
EXAMINATIONS 


BY GEORGE E. 


PHILADELPHIA, 


(, ROEDEL' has described a method of 
teleroentgenography for the anatom- 
ical diagnosis trom the roentgenogram of 


the degree of pulmonary tuberculosis. In 
this technique, the tube ts 2 meters from 
1Groedel, Franz M. Die anatomische Qualitatsdiagnose der 


Lungentuberkulose aus dem Rontgenbild. Acta radiol., 1926, vi, 
400-472. 


PFAHLER, M.D. 


PENNSYLVANIA 


the chest wall, as is usual in teleroentgen- 
ography, but the film is placed 20 cm. 
bevond the chest wall. His illustrative 
cases show that the new method gives a 
sharper definition to the image of the 
shadow than does the ordinary tele- 
roentgenographic procedure. It seems to 
give a more “contrasty”” image, and seems 
to help in the differentiation between the 
exudative and productive types of 
tuberculous lesions. 

No equipment was immediately avail- 
able for this technique. Therefore, we 
have had welded to the standard arms at 
the end of a Kelley-Koett table which hold 
the upright plate holder, an additional 
pair of similar arms. The second set of 
uprights are 20 cm. distant from the first. 
A bakelite board is placed in the proximal 
plate or cassette holder against which the 
patient leans, and the cassette holding the 
film is in the second holder. The patient is 
strapped against the bakelite board, and 
the exposure ts made as usual. This simple 
equipment enables us without much 
trouble to investigate the claims made 
by Groedel (Fig. 1). 

By omitting this first or proximal plate 
holder, we have an equipment that will 
permit lateral views of the chest, which 
formerly could not be made with comfort 
in large patients because the upright arms 
were too near the table. This attachment 
is arranged for the Kelley-Koett table but 
can easily be applied to any table. 
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A SIMPLE 


BY LOUIS 


NEW YORK 


has just described device 
used by him as a film divider, commonly 


| 


called a sertalgraph or polygraph. From 
his description, this device is to be used 
in conjunction with a Potter-Bucky dia- 


phragm table. 
device 


About two vears ago another 
was described by WKlotber.* This, 
however, can be used only tn the upright 
position. 


For several months, I have been using a 
very simple device with considerable suc- 
cess. This can be the 
Potter-Bucky diaphrag with 
the table. 

The 


with 
alone 


used 
m or 
device consists of a 

13 X 10 X !30 
cut four 
margin 
window 
border. 


lead panel 
in which there have been 
67."". Suflicient 
has been allowed around each 
to vive each picture a distinct 
Each window is fitted with a lead 
panel to the center of which ts fastened a 
loop for lifting it. In the middle of each 
border of each window are placed white 
lines for centering purposes. As 
the location of the duodenal cap has been 
determined roentgenoscopically and the 
patient placed in the proper position on the 
Potter-Bucky diaphragm, a II 


windows 


SOOn as 


loadec 


SERIALGRAPH DEVICE 


LEVY, M.D. 
14’ cassette with the serial device on top 


of it 1s placed horizontally on the cassette 
holder within the Potter-Bucky di: Bere zm 
tunnel. Each window is centered to the 
center of the cassette holder in succession 
by shifting the cassette to the proper 
position. As each window is placed in 


position for recording purposes, the panel 
bloc king the 


window 


is removed, and as 


soon as the exposure is made the panel is 
replaced. In this way four exposures, all of 
the same intensity are made quickly and 
without trouble. If it is desired to take 
more than four films more cassettes may 
be used. 


Four windows instead of more were 
decided upon in order to get as ig a 
view as possible and to include a good 
part of the prepyloric portion € the 
stomach, as may be seen by Figure 2. 

The writer ts indebted to the Victor 
X-Ray Corporation for its co-operation. 


REFERENCES 


1. Taytor, H. K. Potter-Bucky table adapted for 
multiple exposures. Radiology, 1928, x, 506-509. 
2. Kiromer, H. Modification of the Heyden sliding 
frame for duodenal exposures. 
Fortschr. a.d. Geb. d. Réntgenstrablen, 1926, xxxv, 
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BOOK REVIEWS 


Books Received Are Acknowledged under Heading: 


Books Received. This must be regarded as a sufficient return for 


the courtesy of the sender. Selections will be made for review in the interests of our readers and as space permits. 


DIiaATHERMY: Its PRropucrion AND Uses 
\IEDICINE ANDSuRGERyY. By Elkin P.Cun 
batch, B.M.(Oxon), p.m.r.E. (Camb. 
\ledical Otlicer in Charge, | lectrical 
Department, St. 
Second edition. Cloth. Price, OT 

with 87 illustrations. St. Louis: C. 

Co., 1928. 


Bartholomew's 


A TEXT-BOOK OF ACTINOTHERAPY {WITH SPECIAL 


REFERENCI 


ULTRA-VIOLET RADIATION. 


By D.Rosewar 


M.R.C.S. (Eng.), L.R.C.P. 
Lond.), Late Honorary Actino-therapeutist 
and Assistant Physician, City of London and 
Last London Dispensary. Cloth. Price, $4.00. 


Pp. 237, with 20 illustrations, including a 
colored plate. St. Louis:C. V. Mosby Co., 1928. 

1 
It seems that our Lneglish colleagues nave 
stolen a march on us the art ot pDHVsical 
therapy. There are mat reasons tor this, ol 


which the most 

that physical therapy is recognized 

valuable adjunct in the treatment 


diseases by the leading | ng@lish medical SOCIC- 


Important are, tirst, the |! 


ot certain 


ties as early as 1909 when St. Bartholomew’s 
hospital had established a physical therapy 
department. Second, during the war, al 
therapy became one ol the basic Lol s ol 
therapy, and thus served to give this mode of 


healing a tremendous impetus. England having 


1 
entered the war three vears prio! to the United 


States, she had that additional advantage o 
earlier familiarity and experience on a large 


scale in this new form of therapy. 

I have recently read with great interest two 
books by English authors, published in 1928. 
One on Diathermy by Elkin P. Cumberbatch: 
the other Actinotherapy by D. D. 
warne. 

The former ts a comple te treatise on the 
ject, simply and beautifully written. It 
arranged, and the chapter on the physical ba 
of diathermy thorough | 
Phe author perhaps devotes too many 


R 

on LOSC- 

IS Well 

IS CONG 


ise, and luck 


pages to 
descriptions of machines and applicators, since 
he must know that intelligent phy 

therapist devises his own applicators to suit 
own parti ular needs. The chapters, however, 
on the actual application of diathermy in diffe 
ent diseases are instructively 


every 


r- 
and thorough 
covered. The book should be on every physio- 
therapist’s desk and on the shelf of every 
practititioner who is interested in the subject. 

The latter book on actinotherapy is the best 


book I have read on the su ject Phe author 
takes it for granted, and justly so, that the 
physical principles underlying actinotherapy 
are only superficially, if at all, given in the 


medical curriculum. He therefore devotes an 


entire chapter to the phys cal pr iples under- 
lying actinotherapy, which though exhaustive 
Is concise and most comprehensive. 

In the chapters on treat 


takes it for sranted that the 


l, 


author 
more at 
nto such 
chapter atore- 
his book, 
to employ 
It might be 


home, and he therefore qoes not go 
minute details as he does in 
mentioned. After a « 


a physician should | 


| + + 


irciul perusal Ot T 


CQUIDP] 


actinotherapy whenever ndicated. 


used to great advantage as textbook on the 
subject for fourth vear med cal students. 
IsiporE LATTMAN. 


ADIUM IN GYNECOLOGY. 
M.D. Former Professor of 


John G. Clark, 


Gynecology, Uni- 


versity of Pennsylvania, Gynecologist in 
Chief to the University Hospital, and 
Charles C. Norris, m.p., Professor of Obstet- 
rics and Gynecology, University of Pennsvl- 


vania, Gynecologist to the Radiologic Staff 
of the Philadelphia General Hospital; with a 
chapter on Physics Gioacchino Failla, 
E.E., M.A., D.SC., Physicist, Memorial Hospi- 
tal, New York. Cloth. Price, $8.00. Pp. 
with 49 illustrations. Philadelphia: 
| ippincott Co., 1927. 


have sucha 


pleasant 
task as IS atlorded by Clark and Norris’ Radium 
in Gynecology. This volume of more than three 
hundred pages begins its interest he preface. 

The first chapter details the discovery of 
radium and the events leading up to this; viz, 
the discovery of radioactivity by Becquerel and 
the work of the Curies. 

Chapter two, Physics of Radium, written by 


Seldom does the reviewer 


in t 


the well-known physicist of the Memorial 
Hospital, New York, Gioacchino Faillo, is 
extremely interesting and remarkably well 


done. He covers the development of the com- 
mercial production of radium and methods of 
standardization of radium salts. That portion 
dealing with the constitution of matter, and the 
phenomenon of radioactivity is written in such 
a clear and that the physician 
interested in radiotherapy can readily under- 


concise Way 


stand it. Under ‘Practical Considerations,” 
“Dosage,” “Quality of Radiation and Fil- 
3 


q 

| 


384 Book Reviews Ocroper, 1928 


tration,” “‘Absorption,” and “Scattering of 
Radiation by Tissues,” and ‘Distance’ are 
thoroughly detailed. 

The third chapter is a consideration of the 


Pathology and Action of Radium. The effect of 


radium on the various tissues and organs of the 
body, especially the uterus and ovary are 
considered. In the discussion of malignant 
neoplasms, a plea is made for the proper coép- 
eration of the surgeon, the pathologist and 


the physicist as necessary for the attainment of 


successful radiotherapy. Biopsy strongly 
favored in the class of new-growths generally 
encountered by the gynecologist. Their pre- 
ferred method is a sharp knife followed immedi- 
ately by the cautery at a dull heat. Although 
admitting that there are theoretic dangers to the 
operation of diagnostic curettage, the authors, 
after carefully weighing the evidence, come out 
in favor of it. 

Chapters four to ten inclusive, give a detailed 


discussion of the treatment of pelvic neoplasms 
and diseases with radium, including statistics 
of results of such treatment. Of especial interest 
are the discussions of the treatment of cervici- 
tis, dysmenorrhea, sterility, and amenorrhea 
due to hypofunction of the ovary. 

Accuracy in diagnosis is essential to the 
successful application of radium therapy, and 
the warning ts stressed that radium should be 
used only by those capable of making an 
accurate pelvic diagnosis. It is further pointed 
out that those who attempt to employ radium 
ther: ap) with insuflicient knowledge and experi- 
ence are likely to do much harm, as are those 
who pe malignant neoplasms without having 
a suflicient quantity of radium available. 

This book is written with commendable 
clearness and will be a great help to the gyne- 
cologist who wishes to familiarize himself with 
the indications and technique of radiation 
treatment. W. Tirus. 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 
AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


hronic 


\RENS, ROBERT and Broom, ArtTHUR R 
licitis and cal 


h, 


Case ol 
fibroid 


2560 


appen 


uterus. Radiology, 


25 
Phe authors report the case of a 


aged sixty-se\ 


Woma 


en, who had sutlered with pain 
in the epigastrium after eating, and who, on 
roentgenoscopi¢ and roentgenographi 
ination alter barium, was shown to have 
caleitied fibroid tumor of the uterus and a 
pathological gall-bladder, in combination with 


adherent chronically inflamed a 


[he patient did not come to 


an pper 
operation, but 
the roentgen diagnosis Was DOSItTIVeELV 


of the above conditions. 


AsprAY, JOSEPH. Results of the oral metho 


cholec, stography Radiology \ugust, 


<i. 
A total of $95 cases Is reported in which the 
| 31201 which pathology 


was found. Of this number 8o were operated on 


oral method was used, in 


in 7g of which the roentgenologic findings 
were contirmed. The method used is as lOllOWS: 
the evening betore the roentgenograms re 
made, a dose of bicarbonate of soda is ven 


preceding the first dose of kerasol, then two 


1 
kerasol capsules every fiiteen or thirty minutes 
I 
until six or eight have been taken, t 


I 


he drinking 


ot plenty ol water being encouraged up to 
midnight. Nothing is eaten until after the 
lL4- and 16-hour films have been made and then 
a meal rich in fats, such as bacon and eggs 


with milk and buttered toast is given. after 
which the third set of roentgenograms is made 
about three hours later. Of the 4905 cases, the 
effects on the gastrointestinal tract were noted 
in 408, and of these 366 did not vomit, 36 did 
vomit and 6 had severe vomiting. It was found 
that in all cases in which there were evidences 
ot dve in the hepatic fle 
region of the colon, cholecystography proved 
satisfactory. The results by this method have 
been satisfactory that the 
method is rarely used. 


S. C. Roentgen analysis 
Radiology, June, 1928, x, 


considerable xure 


Intravenous 


SO 


of 


500 


Barrow, 
disease. 


bone 
505. 

In order to more logically study and observe 
roentgenograms of bones and as an important 
aid in diagnoses of bone diseases, the author 
makes chart which 
observations are noted. By 


the various 
means ol 


use of a on 


the Se, 


Iso 


attached to 
the chart as a permanent record, can be studied 
more intelligently and the details noted at the 
time in such a that they « | inter- 
preted after the entire report is completed. 
The American College of Surgeons «¢ 
tion with subheads of nomenclature are given 
in the chart. Pictures ot representative charts 
are given to illustrate the method of diagnosing 
certain conditions, in 
tumor, chondroma, osteosarcoma, 


the roentgenogram, which is a 


Way an be 


lassifica- 


this giant cell 


osteoma and 


ase 


S\ philitic osteoperiostitis. 


Bextor, J., NAHAN, L., and Kiwpet, J. Involve- 
ment of bones in the of malignant 
granulomatosis. J. de radiol. et d’électrol.. 
June, 1928, xii, 257-208. 


course 


The bones are rarely involved in malignant 
granulomatosis. Among 33 patients treated 


in recent vears, the authors have found involve- 
ment of the bones in only 4. They not 
made systematic roentgen examinations and 
it is possible that such examinat would 
increase the number of cases. Dresser of Boston, 
among 95 cases of Hodgkin’s disease, found 
only 4 in which the bones were affected. AI 
of these are old cases in which the patients have 
had multiple adenopathy for a g time. 
The vertebrae most frequently affected, 
next the sternum and third the spongy parts 
ot the pelvic bones. There are no characteristic 
clinical symptoms. The roentgen picture shows 
massive decalcification followed very rapidly 


| 
nave 


are 


by destruction which changes the general 
appearance ol the bone completely. The 
outline is not very distinct and lacunae 


appear which give the bone an alveolar appear- 
ance. Cancer causes more complete destruction 
of bone and in active tuberculous foci the 
demarcation ts less distinct and the decalcifica- 
tion more diffuse. But osteitis 
that is recovering and gummatous svphilis 
give pictures very similar to this and it 
impossible to make a roentgen differentiation 
from certain forms of fibrous osteitis and 
certain giant cell tumors. 


tuberc ulous 


is 


These bone localizations of malignant granu- 
lomatosis are very sensitive to roentgen rays 
and under roentgen treatment the bone regains 
almost a normal appearance. In the authors’ 
cases thev have used a tension of 200,000 volts 
with an intensity of 3.5 ma., with a filter of 
0.5 to I mm. zinc or copper and 2 mm. alumi- 
num, with a distance of 40 cm. The treatments 
are given by the cross-fire method. The dose 


— 
| 
A 
ied 
| 
1028. 
) 
355 
- 
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per sector is 3500 R, and the series may be 
repeated after about a month. In cases of 
disease of the vertebrae this treatment should 
be associated with immobilization by a plaster 
cast to avoid compression of the roots and cord. 


Brown, Samvuet, and Weiss, H. B. The value 
of lateral views of the thorax. J. Am. M. 
Ass., Jan. 21, 1928, xe, 187—188. 


The lateral view of the thorax is seldom used 
among roentgenologists, perhaps because of 
the assumption that stereoscopy of the usual 
anterope sterior views of the thorax is sullicient 
to enable one to recognize any existing change 
in the lungs, pleurae or mediastina. How- 
ever, the usual stereoscopic views of the thoray 
do not always reveal every change, and when 
revealed the exact location and nature cannot 
alwavs be determined with great accuracy. 
During the past two vears, several hundred 
chests were examined in the anteroposterior 
and lateral positions and the information 
obtained has fully justified the added expense 
and labor. Illustrations are presented of 5 
cases to show the value of the routine use of 
the lateral view. Where abnormal shadows 
were recognized in the anteroposterior views, 
the exact location and probable nature of the 
shadows were more accurately determined 
after a lateral examination. Lesions of the 
lungs behind or in front of the heart, which 
often escape detection, are readily rey ealed in 
the lateral views. 

The use of the lateral view in pulmonary 
tuberculosis is not recommended. The authors 
find that the superposition of the lungs very 
often obscures the finer changes in an early 
tuberculous involvement. In advanced cases 
of pulmonary tuberculosis, the lateral view may 
be of much assistance in showing the full 
extent of the involvement and the exact 
location of the cavities. 


Campse.t, D. Barium for three weeks in the 
intestine? Fortschr. a. d. Geb. d. Rontgen- 
strablen, 1927, xxxv, 1264. 


A brief report and illustration is given of a 
roentgenogram taken on a seventy-one vear 
old emaciated man, with the object of obtain- 
ing pictures of senile bones. Three weeks 
previously a gastric examination was made on 
the suspicion of a gastric carcinoma, following 
which an exploratory laparotomy disclosed an 
inoperable carcinoma of the stomach. For two 
days following the patient had no stools, but 
subsequently there were daily evacuations. 
Twice it was necessary to employ enemas. 
The last roentgenogram showed distinct con- 
trasting of the bowels and palpation through 
the abdominal wall gave evidence of the 
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presence of fecal masses in the intestines. lhe 
patient died shortly therealter, and autops\ 
disclosed extensive carcinomatosis. Phe fecal 
masses in the lower intestinal re gions were of 
Viscous pasty consistency. The question arises 
whether the shadow in the intestines was cue 
to the opaque meal administered three weeks 
previously or to old thickened feces. 


Case, James T. Some pseudo-vesicular shad- 


ows other pitfalls gall-bladder 
roentgenology. Radiology, July, 10928. XI, 
I—6. 


In the past before the introduction of th. 
Graham test, it was not uncommon to make » 
diagnosis of gall-bladder pathology on the basis 
ola small, rounded ovoid shadow in the right 
upper quadrant which in all probability was 
caused by something besides the gall-bladde r. 


With the Graham method, the gall-badder 
shadow does not comneide with the OVOIC 
shadow formerly supposed to represent the 


This ovoid shadow is usual}, 
due to a “piling up” of the shadow of the first 
portion of the duodenum, or to one of the 
smaller lobes of the liver, or to the pvloric 
end of the stomach. A diagram is presented 
show ing the positions of the duodenal bulb and 
the manner in which the ovoid shadow is shown 
in the region of the gall bladder. Roentgeno- 
grams also illustrate these pseudo-vesiculat 
shadows. The very fact that the gall-bladder 
could be noted in such roentgenograms was 
formerly taken as an indication of pathology. 
The visualization of the gall-bladder can be 
accomplished with certainty only by the 
ingestion or injection of dve by the Graham- 
Cole method and any other shadows In the 
gall-bladder region must be due to something 
else. 


gall-bladder. 


Cuacmet, G. Roentgen method for studving 
the ascending aorta. J. de radiol. et d‘électrol., 
April, 1928, xii, 161-1771 


The shadow of the descending aorta is lost 
in that of the spinal column and it is not visible 
When it is normal. The same is true of the arch 
of the aorta; it can be seen traversing the clear- 
ness of the mediastinum only when its wall js 
rendered opaque by a pathological process. 

But in the right anterior oblique position as 
the angle formed by the screen and the plane 
passing through the scapulas of the subject is 
increased, the shadow of the ascending aorta 
moves farther to the right. The vena cava, 
which in the frontal position is partially covered 
by the aorta, first becomes tangent to it and 
then tends to encroach on it. The clear ribbon 
which represents the left tracheobronchial 
tract becomes almost rectilinear and moves 


a 
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toward the right but less rapidly than the rt 
so that, though ts lower part at tirst curt t 
the Opacity ol the ( sel, t CS 
tangent to it also | e degree ot obtr t t 
which the aorta and the r passage ret rent 
the orta on the right nd the rp ve Or 
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the aorta nd the ena ¢ \ re tangent, the 
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coincidence rmives the n 
visibility of the aorta. Passing from 1 oht te 
left the aorta ppears lirst ar the the 
mposed r passage aq the superio ( 
cava Lhe ort Ss more opaque than the ( | 
( nd the latte: renacereda st ( 
transparent ) thre Crposition ol t 
Passage his opt mut sib t CS 
35 and 45° depending on the subject. Of 
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thre tangency S not ro oht 
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skull. Radiol. med 1928, x 6-747 

atient was UN VO ol 
tTWentyv-sin admitted to the hospit tense 
headache, visual and auditory halluc I tions 
ind detective visior SVmptoms 
found to be hysterical in nature. Her mother 


had an 
n the 


disturbances. 


ind the three olde! 
famil h id nervous or epriept 
he top of her head was aid 
and roentgen examination showed three irre 
larly round defects in the 
the gma to 


the squamous 


DOE 
bre Within a tew 
portion Ol 
| her said tl 

he father said that 


the occipital 


when she was born there 


was a wine-colored spot at the vertex of the 

skull and the bones beneath it were lacking 

for a much greater irea than that of the 


normal ftontanelles. This 
purated., So the detect in the 


was evidently 


region. later sup- 


le bones of the skull 
congenital. Th 
very obscure. | 


CONCItION Is author thinks 


perhaps there had been a hydrocephalus with 

the formation of a meningocele during preg- 
1 

nanev which was over with before birth. The 


mother’s alcoholism was probably the cause of 
the nervous taint in the 


possibly ol the bone inomaly. 


children and also 

DoURMASHKIN, | 
the 
Gunec. 


\ new procedure in 
ureteral 
July, 1928, xlvil, 103 


diagnosis ol calculi. . u? 


Obst.. 


| \xtraneous shadows lving side by sic with 
the ureter may frequently exhibit typical signs 
of a ureteral calculus so as to confuse the most 
experienced. An 


error Is especially 


poss ble 
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when the symptoms point to a lesion in the 
I 

irinary tract on the side on which the shadow 

noted. The using ol n opaque catheter 1s 


one of the most effective for cde aling 


th this problem. \ DOSSIDIC error m; occur 
even when the opaque catheter ts used if the 
double 


CYVSTOSCODISt should fa to recognize 


ureter on the affected ade, hat tl s condition 
S not so very rare Is indicated by the fact that 
the author 


found two such anomalies in a 


series Of 255 cases of stone tn 

Hoating 
ited port on oF: the ureter, in which 


its shadow may be seen to 


Another crror may be due to a stone 
in the dil: 

Cast separated 
itheter. The 


O diagnostic 


rom 


the course of the opaque ¢ 


use ol the opaque catheter is of 1 


tlue when the shadow in question is found in 
CLOS( proximity to the catheter, similar 
yicture ma produced in extraneous 
Shadow iccidental| tapositior 
the ureter. In the thors experience the 
of the waxed tip catheter has been unreliable. 
Recently the author resorted to a 


‘ 
procedure which depends upon the property of 


| into 


+ 
+ 

+ 


the ureter and inflated to expand not only 
iterally but in longitudinal « rection as 
V¢ Phe type of rubbet age used Is that 
which is attached to the catheter o at the 


proximal end. The bag, when introduced to a 
point | the 
stone 
it will be 


imes fora 


even several centimeters below 


calculus, will continue to expand until the 
is reached. If the stone IS movable 
up by the inflated bag 


Pus! 
distance of 4 or 5 cm. In 


ul cases, the resulting 
stone above the 
bag, unless the bag was distended 
passed deliberately alongside of the 
stone, in which case definite inde ntation will be 
produced on the side of the bag in contact with 
the calculus. A rubber bag 
the shadow in noted 
alongside the itheter will 
produce when inflated with an opaque solution 
a shadow which will be super upon and 
the complete disappearance of any 
shadow of extra-ureteral origin, while that of a 
true stone will be seen above tl 


| 
roentgenogram will show 
iIntlated 


when 


introduced below 


question, previously\ 
ordinary opaque ¢: 
imposed 


Cause 


1e shadow of the 
bag. It appears that this method is free from 
all sources of error except in those rare cases 
where the lod 


stone Is lodgec in a 
diverticulum. 


ureteral 


Dunuam, H. Kennon. The value of an 
study in 


y-ray 
suffering from 


March, 


the care ol cases 
pulmonary tuberculosis. 
19206, X, 


Radiolog 
217-226. 

The present paper points out the value of 
roentgenograms of — the 


chest n correctly 
diagnosing the extent of tuberculous lesions 
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and in determining the method of treatment. 
That is, by means of roentgen chest examina- 


tion, it is possible to indicate the amount of 


rest necessary, the “when, where, how, why 
and how much a patient should rest.” The 
tuberculous exudate, caseation, scar tissue, 
etc., can be observed and it may even be 
possible to indicate whether or not the sputum 
contains tubercle bacilli. Knowledge of the 
state of the lesions will be of much aid to the 
attending physician in the management of his 
cases. To best read chest plates, the age, race, 
and symptoms should be known. With a series 
of plates, the following information should be 
obtained: whether or not tuberculous lesions, 
or lesions other than tuberculosis, are present; 
the tvpe of lesion, adult apical or puerile; are 
the lesions extending; are the lesions dev eloping 
in other parts of the lung—new fans or caseous 
bronchopneumonia; are the lesions becoming 
more or less dense, or are they breaking down 

cavitation; is the tuberculous exudate being 
absorbed, or has it disappeared; is scar tissue 


developing, or have old lesions been walled off 


by sear tissue. With thisinformation available, 
the roentgenologist is able to advise the attend- 
ing physician, and become both diagnostician 
and consultant on tuberculosis. 


EISELSBE RG, A., and SGALITZER, M. The 
surgical importance of x-ray examination 
of the trachea and the bronchi. Surg., 
Grnec. Obst., July, 1928, xlvu, 53-68. 


In the roentgen examination of the trachea 
of goiter patients, a lateral view, in addition 
to the frontal one, is of importance. It is only 
by means of the double examination in two 
major axes that one ts able to gain definite 
information as to the changes in che form and 
position of the trachea. ‘Roe ‘ntgenoscopy Is 
also of great importance since it enables 
visualization of a malacia of the cartilaginous 
rings—an imperative indication for operation 
because of the danger of death—in addition 


to affording information as to the presence of 


possible intrathoracic goiter of changes in the 
heart or lungs. Malacial changes in the carti- 
lages, together with slight reduction in the 
resistance of these cartilages, are to be diag- 
nosed by means of the m: arked dilatation of the 
trachea upon increase in intratracheal pressure 
(Valsalva’s test) or an abnormal narrowing 
when the pressure is reduced (Mueller’s test). 
The degree of difference in the size of the 
lumen depends upon the degree of malacia 
of the cartilages. To simplify the examination 
of such conditions of the trachea, it suffices 
merely to have the patient cough behind the 
roentgenoscopic screen in order to increase 
pressure, or to sniff so as to reduce intra- 


tracheal pressure. Great difliculties in deciding 
upon operative or conservative ther: apy, espe- 
cially in cases complicated by serious heart 
lesions, will often be removed by means of 
such a test on the resistance of the cartilaginous 
support of the trachea 

A method of introducing a contrast oil into 
the bronchial tree by means of a catheter for 
bronchography is reported. The method pos- 
sesses the advantage over previous methods 
of permitting constant roentgenologic observa- 
tion of the treatment from the very beginning. 
The method also prevents the iodized oil from 
coming in contact with the buccal mucous 
membranes. The patient be brought 
into any desired position and the direction of 
the flow of oil in the bronchial tree can be 
controlled so as to fill any desired part of the 
lungs at will. Only one side should be filled 
at a sitting and, if possible, only one lobe. 

The most important factor necessary for 
successful bronchography is complete anes- 
thesia of the bronchus, larvnx and the tracheal 
mucous membrane. Although the method is 
harmless with good technique, it should be 
used only with a definite indication in mind, 
especially for the diagnosis of bronchiectasis. 


L-USTERMAN, GEORGE B. Limitations of chol- 
ecystography with which physicians should 
be familiar. J. Am. M. Ass., Jan. 21, 1928, 
XC, 194-197 


Cholecystography is undoubtedly the most 
valuable single laboratory diagnostic method. 
Cholecystographic diagnosis requires greater 
care than most other diagnostic procedures 
for it has many sources of error both in tech- 
nique and in interpretation. Previous reports 
without exception have been misleading in 
that diagnostic efliciency has been based solely 
on cases in which operation was performed. 
Limitations of the method are shown by a 
large group of cases without any clinical 
evidence of cholecystic disease in which there 
was an abnormal cholecystographic response, 
i.e., false, positive reactions. This ts especially 
true in asthenic or neurasthenic patients with 
gastric subacidity and lowered basal meta- 
bolic rates, in cases of papilloma and in cases 
of duodenal ulcer. It is essential to repeat the 
examination after intravenous administration 
of the dye. 

The importance of the high incidence of a 
negative cholecystographic response in definite 
cholecystic disease has not been sufficiently 
stressed. A negative cholecystographic response 
is the least reliable of all signs. Both the oral 
and intravenous methods are likely to err in 
cases in which there are only slight pathologic 
changes in the gall-bladder. In advanced 
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disease of the gall-bladder or in cases in which 
the cvstic duct cholecystogra phic 
results strikingly 
methods. 

Further clinical evidence ts presented to 
show that cholecystography is fundamentally 
a test of gall-bladder function, rather than a 
method of depicting actual disease of the gall- 
bladder. The identification of stones as shown 
by negative 


parallel by the two 


shadows ? the chief exception. 
The clinical history and physical examination 
including the elimination of the stomach 


duodenum 


and 


as the site of disease by roentgen- 
ray examination, enables the experienced 
clinician to make a diagnosis of definite 


choleevstic disease in more than go per cent of 


the cases. research 1s 


Further physiologic 
to explain the discrepancies that 
exist in the clinical, pathologic and choleevst 
graphic aspects of 
adoption of a 


constitutes 


necessary 

Sto- 
diseas oC. | he 
standard as to what 


eross and mi 


cholec Vstic 
Common 
idequate 


croscopic 
evidence of cholecvstic disease is 


a fundamental 
necessity to further progress in this field. At 
the present stage of deve 

graphy should not be relied on to the exclusion 
of other data to affirm or deny th 

disease of the ga ul-bladder. 


clopment, cholecysto- 


Evans, James A., and Evans. Epwarp T. 
k, arcinom aot the splenic fle xure of the colon. 


Radiology May, 1928, X, 435 


Carcinoma of the splenic flexure is very rare, 
ranking next to the descending colon as being 
the rarest site for carci noma of the large bowel 
The symptomatology is the same 


as that of 
other carcinoma of the large bowel between the 


cecum and the rectum. Because of cecal dis- 
tention, there is usually pain in the right side 
Carcinoma at the splenic flexure is usually of 


the “napkin ring” type, and it ts relatively 
amenable to surgical treatment because of slow 
metastasis, the possibility of bloodless resection 
and Preliminary 
should be performed. The authors give a case 
report of a woman, forty-nine, who had 
been suffering acutely from aon in the lower 
right quadrant. 


anastomosis. cecostomy\ 


aged 
Roentgenogr: ims alter barium 
meal and enema gave evidence of carcinoma of 
the splenic flexure of the colon, which was 
contirmed operation. Care must. be 
however, to distinguish gas or 
colon in the region of the 


taken, 
spasm of the 
splenic flexure and 


descending colon from the filling defect. of 
carcinoma. 
FELDMAN, Maurice. Liver measurement. A 


comparative study on the relation of chronic 
gall-bladder disease to the size of the liver. 


) 
Radiology, June, 1925, x, 496 490. 
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The method emploved in this study is the usu- 
al gall-bladder technique, the patient Iving on 
the —* on the Potter-Bucky diaphragm 
and a series of films made of the gall-bl adder, 
wick includes the liver. The films are made at 
both inspiration and expiration. The right lobe 
only is measured, the left lobe being usually 
obscured by other structures. The vertical 
measurement Is from the upper to the lower 
border in the nipple line and the oblique 
measurement from an angle made by the spine, 
liver and diaphragm to the tip of the right lobe. 
In this way there is less danger of error and 
the results are more constant and uniform. In 
this series of 250 cases of suspected gall-bladder 
it was found that chronic gall-bladder 
disease had no noticeable effect on the size of 
the liver. The average vertical measurement 
ranged from 11 to 15 cm., and the average 
oblique measurement from 18 to 21 cm. The 
size of the liver was apparently not affected 
by age or sex, and weight has practically no 
effect on the average size of the liver. 


disease, 


Gort J. Sources of error in the roentgen 
diagnosis of kidney stones. Fortschr. a. d. 
Geb. d. Réntgenstrablen, 1927, xxxv, 1256- 
12506. 

[-rrors of two sorts are to be taken 


into con- 
sideration. In one case the stone 


usually uric 


acid) produces no shadow on the roentgen 
plate, and in the second a shadow appears on 
the roentgen plate in the ina region and Is 
erroneously assumed to be a kidney stone. 


Assuming good technique, about 2 per cent of 
cases are usually diagnosed erroneously. 
If the clinical symptoms suggest a kidney 


stone and the roe ntgenogram Is negative, 
there are two procedures which may bring out 


the stone. One 
by means of 
Record 


is to empty the kidney pelvis 
a ureteral catheter attached to a 
svringe and then to take a second 
roentgenogram. In a portion of the cases, this 
procedure permitted the visualization of the 
‘invisible stone.” The other method followed 
during the past two years, consists in filling 
the kidney pelvis with gas (air or oxygen) 
In certain cases it was possible to detect a 
stone at the 
graphy. 

To prevent 


filling defect observed in pvelo- 
errors from diagnosis of false 
stones the following procedures are necessary: 
1) pyelography; (2) nephroscopy; (3) lateral 
roentgenography. A report is given of a case 
of trigonitis, pvelitis and nephroptosis which 


presented a roentgen shadow in the kidney 


region. It was found that this shadow was 
caused by a pigmented nevus on the back of 


the patient. An unnecessary operation was thus 
avoided. 
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Granzow, Joacuim. Fatality after childbirth 
caused by traumatic diaphragmatic hernia. 
Fortschr. a. d. Geb. d. Rintgenstrablen, 1927, 
XXXV, 1246-1252. 

A primipara, aged twenty-eight, entered the 
clinic at the beginning of parturition. The 
physical examination of the thoracic organs 
showed cardiac dullness absent on the left 


side but present with pulsation to the right of 


the sternum. The right lung was normal. 
Above the left lung no respiratory sound could 
be elicited but tvmpanitic and loud intestinal 
sounds could be heard up to the left arm pit. 
A diagnosis of left-sided diaphragmatic hernia 
was made. The roentgenogram showed the 
stomach in the left pleural cavity. The heart 
and mediastinum were displaced strongly to 
the right. In order to prevent further forcing 
of the abdominal viscera into the thoracic 
cavity during labor, the pregnancy was ter- 
minated by forceps delivery. The child was 
alive, but the mother died half an hour after 
delivery with all signs of acute suffocation due 
to mediastinal displacement. An uncontroll- 
able fit of vomiting had tended to force the 
abdominal viscera upward, thus causing the 
fatal complication. At autopsy the left pleural 
cavity was found to contain the enormously 
dilated stomach, the spleen, a great part of the 
mesentery, the splenic flexure of the colon with 
adjoining portions of the ascending and 
descending colon. The left lung was completely 
atelectatic and the heart was found displaced 
entirely to the left side of the body. The dia- 
phragmatic hernia in this case was caused 
several vears previously by a street car accident 
to the patient. 


Grupzinski, Z. Vertebral Ivmphogranuloma. 
J. de radiol. et d’électrol., June, 1928, xii, 
269-274. 

A case of lymphogranuloma ts described in a 
man, aged forty, in whom the disease began 
two vears ago with great enlargement of the 
glands of the neck. Roentgen examination 
showed involvement of the 12th dorsal and 
first four lumbar vertebrae. The case shows 
that in the course of malignant granuloma 
there may be specific changes in the spinal 
column caused by the disease. The changes in 
the vertebrae look very much like those in 
metastases of tumors and in Gaucher's disease. 
The changes are chiefly those of osteoporosis 
and consist of disseminated foci of decalcitica- 
tion of bone tissue with breaking down of the 
bodies of the vertebrae, leaving the inter- 
vertebral discs intact. But there are also foci 
of condensation of bone tissue. The character 
of these changes is due to the fact that they do 
not originate in the joint cartilage, as do those 


of Pott’s disease but in the reticulo-endothelial 
system and particularly the bone marrow. 


Harvey, Josern L. Ankvlosis of joints. Case 
report. Radiology, June, 1928, x, 510 511. 


An extreme case of ankylosis ts described in a 
young man, aged thirty-five, in which roent- 
genograms showed clearly the extent of the 
condition. The patient had had chicken pox, 
measles and whooping cough with no sequelae, 
and was apparently normal at the age of 
twenty-two, but had suffered three attacks of 
what appeared to be rheumatism during the 
three vears following. He entered the hospital 
complaining of shortness of breath, palpitation, 
swelling of ankles, headaches and high blood 
pressure. Heart and kidney disease accompany - 
ing ankylosis followed the attacks of arthritis. 
Except for the upper extremities, there was 
ankvlosis of all the joints. Roentgenograms of 
various joints showed complete fusion of the 
bones, decalcification, with fine striae and 
absence of joint spaces and surfaces. Exact 
classification of the condition was not deter- 
mined, but diagnosis of ossifving arthritis 
and arthritis deformans atrophica chronica, 
proliferative tvpe, is suggested. Autopsy find- 
ings showed chronic passive congestion and 
amyloidosis of spleen, kidneys and adrenals. 
The cause of death was myocarditis. The 
roentgenograms illustrate clearly the extent of 
fusion of the bones and decalcification. 


Haw Ley, Georce W., and GriswoLp, ARTHUR 
S. Larsen-Johansson’s disease of the patella. 
Surg., Gvnec. Obst., July, 1928, xlvu, 68-72. 


In the authors’ opinion, a clear parallelism 
exists between Larsen’s and Schlatter’s disease. 
In each instance there is anomalous bone 
formation—in the latter the beak-shaped 
tibial epiphysis, in the former, the accessory 
center of ossification at the apex of the patella. 
It seems natural to believe that a potential 
mechanical weakness exists at the lower end 
of the ligamentum patellae in the one case, 
and at the upper end in the other. These two 
lesions are regarded as not usually associated 
with sudden trauma, but rather the result 
of continued strain on the patellar ligament. 
Furthermore, the clinical signs, symptoms, 
roentgen findings, course, prognosis and treat- 
ment are so similar that the analogy appears 
complete. 

The diagnosis is based essentially upon the 
finding of a definite circumscribed point of 
tenderness over the lower tip of the patella, 
and the detection by roentgenological examina- 
tion of a separate center of ossification at this 
site. A case is reported which emphasizes the 
value of giving due recognition to the common 
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physical sign of a sharply detined point of 
localized and the necessity Lol 
careful investigation as to the cause of the 


tenderness. 


tenderness 


Herzoc, F., and FirnBacHer, E. Anomalies 
of the aorta and the esophagus. Fortschr. a. 
d. Geb. d. Réntgenstrablen, 
1230-1243. 


(927, XXXV, 


A report is given of a case of right-sided 
high position of the aorta. Roentgenographi- 
cally it was observed that the ascending aorta 
began its course from about the middle upper 
part of the heart shadow, progressing steeply 
upward and a little to the right, then bending 
sharply along the right main bronchus; with 
a short turn to the left it merged into the 
descending aorta, the latter curving widely to 
the right and crossing 
again to the left. As a 
the course of the esophagus presented 
abnormal curvatures; the first in the 
region of the aortic arch and directed toward 
the left, and the second, because of the position 
of the aorta in front of the vertebral column, 
curved forward over the aorta. These observa- 
tions were incidental in the examination of a 
patient aged sixty-seven, who had suffered 
no symptoms from the above-described anom- 
alies. The condition is assumed to be congenital. 


the vertebral column 
result of this anomaly, 
two 


Was 


Hess, Georce H. Pancreatic lithiasis. Report 
with autopsy findings. Radiology, 
April, 1928, x, 342-346. 


of case 


No definite symptoms can be attributed to 
pancreatic lithiasis and very few authentic 
cases have been reported. In the present case, 
the gastrointestinal disturbances with periodic 
pain, can be explained by gall-bladder and 
appendix pathology, because after removal, 
the symptoms did not return. Roentgen find- 


ings plus hyperglycemia and glycosuria can 


be relied on for diagnosis. In the presence of 


gall-bladder pathology, it may not be 
covered at operation. Even though the pan- 
creas Is apparently functionless, an individual 
may continue to live in good health. The proper 
use of insulin and regulation of diet and exercise 
will affect the duration of life, however. An 
excessive use of insulin may be 
dangerous than hyperglycemia. 
The present report is that of a white male, 
aged forty, who was suffering from. gastro- 
intestinal disturbances. 
Was 


even more 


Physical examination 
essentially slight 


negative except for 
tenderness upon deep pressure over the gall- 
bladder area. Forty-eight hour roentgenograms 
showed a rather long twisted appendix which 
was adherent, and in the gall-bladder area 
there were many small densities resembling 
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biliary calculi. At operation, the gall-bladder 
Was found to be enlarged, adherent and showed 
chronic inflammation, but no calculi. The 
appendix was found to be adherent, twisted and 
filled with concretions. Both removed, 
following which the patient made an uneventful 
recovery. A roentgenogram made after recovery 
showed shadows over the gall-bladder area 
similar to first observed, which were 
shown to be trailing across the upper abdomen, 
which were obsured previously by the barium 
meal. Four years later the patient died from 
complication of alcoholism and diabetes. At 
autopsy, It was found that the pancreas was 


were 


those 


firmly bound by adhesions and, on removal, 
weighed IgO grams. Roentgenograms of the 
excised organ showed innumerable calculi, 


dense fibrosis and a large cyst in the head of the 
pancreas. Pathological sections were also made. 
The pathologic diagnosis was pancreatic lithia- 
sis, chronic pancreatitis, with destruction of 
parenchymatous tissue and cyst 


Hirscu, I. SerH. On a foramen in the lower 
extremity of the humerus. Radiology, March, 
1925, x, 199-208. 


formation. 


The author has made use of the roentgeno- 
gram in studying a foramen in the lower 
extremity of the humerus. Photographs of the 
humerus of man and the gorilla are first pre- 
sented to show the different stages of perfora- 
tion. The roentgenograms of the humerus of 
living subjects show this condition clearly, 
and the author suggests that it be looked for 
as a routine matter, not only for its clinical 
significance, but also for its anthropological 
interest. It is not found before the age of sIx 
vears and is usually bilateral. It is more com- 
mon in the female. Since it is an anatomical 
Variation, it should not be misinterpreted. 


Hirscr, I. S., and Taytor, H. kK. Gall and 
gall-bladder diagnosis. Radiology, Julv, 1928, 
XI, 37-44. 

This ts a critical review of the roentgenologic 
diagnosis of gall-bladder disease, giving in their 
order the enthusiasm for the different proce- 
dures and the interpretation of results made. 
ven the value of cholecystography is lrmited, 
but the authors that this test has 
increased the percentage of calculi detectable 
and for that reason is of much value in the 
treatment of early stages of gall-bladder disease. 


agree 


Hoescu, K. Gall-bladder and duodenum. 
Fortschr. a. d. Geb. d. Rointgenstrable 
XXXxV, ITIQO—I108. 


Practically the same set of complications 
comprising duodenal stenosis, periduodenitic 


adhesions, spastic contractions or distortions 
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of the bulbus may be found in cholecystitis as 
in duodenal ulcer, and consequently the ques- 
tion of diagnosis is a complicated one. Cholecys- 
tography furnishes an important differentiating 
procedure in such cases. To determine the seat 


of primary disease the combined method of 


study, namely, cholecystography and _ serial 
roentgenography of the duodenum, offers a 
means of obtaining specific data which may 
clarify the above mentioned symptoms. The 
author has been able in a number of cases to 
obtain definite local diagnosis by means of this 
procedure. 

In performing cholecystography, the author 
prefers the intravenous injection of tetraiodo- 
phenolphthalein salt. About 3 to 4 gm. of the 
dye, dissolved in 40 c.c. distilled water is 
injected late in the preceding evening. The first 
examination is made the next morning about 
ten to twelve hours later. The slow injection 
of the tetraiodo-salt causes practically no 
disturbances. If they occur, it is considered 
that a poor injection technique has been 
emploved. The best gall-bladder pictures are 
obtained in the fourteen to sixteen hour period, 
Emphasis is laid upon the pathogenic impor- 
tance of gall-bladder affections for changes in 
the duodenum. In all cases in which the ordi- 
nary examination of the gastrointestinal tract 
vields only a few indistinct direct or indirect 
signs, the combined method is particularly 
necessary to reach a correct diagnosis. 


KENNON, Rosert. Infective osteomvelitis. 
Surg., Gvnec. Obst., July, 1928, xlvul, 44-52. 


In the majority of cases of acute osteo- 
mvyelitis during the first week, roentgenological 
examination is a waste of valuable time and 
may prejudice the patient’s life. There is, 
however, no doubt that if at the end of forty- 
eight hours the case has developed a small 
local swelling, associated with and 
tenderness over the end of the bone, the 
roentgenologist—by examining the minute 
details of films of the limb taken from different 
positions—will be able to demonstrate by the 
slight roughening of the osscous surface, the 
exact position in which the central abscess 


makes its exit. Such information is clearly of 


decided value to the operator. If, on the other 
hand, marked roentgenological changes in the 
bone are evident within the first forty-eight 
hours after the discovery of the symptoms, 
the case is more probably one of tuberculous 
osteomyelitis. 

Roentgenological examination affords more 
conclusive evidence when the case has been 
neglected or overlooked because sufficient time 
will then have elapsed for decalcification of the 
bone to be perceptible, and, of course, if the 


case ts of the chronic type the roentgenologist’s 
report ts invaluable. The history of the case 
will serve to differentiate instances of decalci- 
fication of the bone due to hemorrhagic effu- 
sions or due to passive edema of a limb from 
an injury. 

The foci of acute osteomyelitis are in the 
diaphyses of long bones; their positions and 
lines of extension to the periosteum are almost 
invariable. Maximum tenderness on deep 
pressure over the osseous focus is present and 
is of diagnostic importance in early stages 
prior to the development of the subperiosteal! 
abscess which usually forms on the diaphyses 
near the epiphyseal line. 

Surgical procedures should be directed to 
the points of maximum tenderness without 
delay in order to obviate extensions to the 
joints. Tuberculous infections appear to origi- 
nate in osseous foct and to extend in a similar 
manner; for extremely early cases operative 
measures at the hands of experts appear logical. 


Kirkuinx, B. R. The normal cholecystographic 


response. Radiology, July, 1928, xi, 34 36. 


Of 251 cases showing normal cholecysto- 
grams, 204 were found on operation to be 
actually normal, thus giving an accuracy of 
diagnosis in this respect of 81 per cent. Lesions 
found in these 204 cases comprised mostly 
duodenal ulcer, pelvic lesions and chronic 
appendicitis. Positive cholecystographic diag- 
noses have a higher percentage of accuracy 
than negative diagnoses, as might be expected. 
Cholecystitis without stones may accompany 
a normal cholecvstogram. Duodenal ulcer, 
chronic appendicitis, pelvic lesions and other 
diseases of abdominal origin do not atlect the 
gall-bladder nearly as much as ts_ usually 
expected and a normal cholecystogram in very 
many instances is obtained when these diseases 
are present. 


KnipFer, A. The roentgen picture of horseshoe 
kidney. Radiol. med., July, 1928, xv, 684-601. 


A case of horseshoe kidney is deseribed 
which several roentgenologists had made 
mistakes in interpreting the site and nature of 
the lesion. It was a case of horseshoe kidney 
with atypical calculosis which was not diag- 
nosed by palpation or pyelography but by 
simple roentgen examination. It difficult 
to demonstrate on roentgen examination the 
bridge that unites the two kidneys, and the 
author says it is not necessary. He emphasizes 
the importance of the abnormal outline of the 
lower pole of the kidney which is always visible 
and has a very characteristic shape. It ends in a 
point and its inferior-lateral border has a 
much more oblique curve than normal, which , 


| 


IVES the tip the shape of an ox-horn directed 
toward the midline. tendency 
to complete the two tips of the horns. Anothe: 
reason why it IS 


Phe Cve has 


not 
bridge is that it is superimposed on the spit 


necessary to see the 

| 

column and can be palpated against the spine: 

the part that can be 

the part that is lacking on the roentgenogram 

because 


palpated corresponds to 
it is lost in the shadow of the verte prae 
and it completes the lorm ot the 
kidney. Often at the point where the bridge 
joins the kidney there is a furrow which can be 
demonstrated roentgenologically. As the dire 


horseshoe 


c- 
] 

tion ol horseshoe Kidney is downward lront 
and upward behind It is easy to incline the 


tube so as to take the picture of the kidne 


along its longitudinal axis and get a more 
intense shadow. Pictures should be taken in 
dorsal and ventral decubitus and the ien- 
sions of the different parts compared. This is 
method of detecting the rare cases 
in which horseshoe k ne \ IS all or almost 
on one side of the spinal column. 
ROENTGEN AND RADIUM 
THERAPY 
BELor, Resistance to rays of sk the- 
liomas. J. de radiol. el d’électrol., 
All, 
The author has tre ited Cases 
of skin epitheliomas and has found that 
epitheliomas of the histologic tv pe 


sometimes show Ver\ 

malignancy. But there 

skin epithelioma is not 


later becomes more resistant to 


different deg 
that Wa 


| 
cured Dv a tirst rav 


is no doubt 


treatment it 
the ravs. This 


mav be due to a “vaccination 


ol the cancer gainst the ravs or to the 
fact that the resistance of the connective tISSUC 
the first tre 


anv ca 


IS overcome Dy atment so that it 


pacity for reaction. 
Roussy and Lal 


has 


no tonger 


agrees with that the 
| | 
cases should be divided into 


treated at first 


and 
have been incorrectly treated by small repeated 


ones that have 


been correctly 


doses. The reason for the failure is different 
in the two groups. 

Certain 
cellular ones, do not 
treatment. 
they are of a particularly malignant t 
to the fact that 
the second cause is the more lrequent one. In 
following the development of the technique of 
treating the skin epitheliomas it is seen that 


epitheliomas, particularly Spino- 
iiter correct 

This may be due to the fact that 


he i cven 


the dose has been insutlicient: 


( 


the dosage has ing reased progressively : s the 
dose has been increased the number of lures 
has decreased. Of course the dose cannot be 
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increased to the point where it w 
normal cells around the tumor. 
The changed cancer to 
later treatments due to two 
Causes, either to the fact that the malignancy 


ill destroy the 


resistance of the 


may also be 


of the tumor has change d spont ineously or 
to the fact that its sensitiveness has been 
decreased by the preceding treatments; the 


author is inclined to the former theory 
he cannot prove it. But he calls 
the fact that almost all skin 
become resistant to the rays 


though 
attention to 
‘pitheliomas that 
suppurated; 
he thinks that the secondary infection is one 
of the chief causes of the 
of skin 
resistance to the ravs. 

At any rate, an attempt 
treating these tumors to ipply 
dose the first time to brit | 
lirst treatment 
should be changed. 


ay 


malignancy 
reased 


reased 
epitheliomas and ther 
made in 
large enough 
1 about cure; if the 
not method 


should be 


does cure the 


Birkett, G. E. Radium tre in carci- 
noma of the mouth 
12, 1928, 1, 952 


\t the Manchester Radium Institute the 
author observed during one year, 127 cases of 


out of a 


total of 565 cases of malignant disease. At the 


end ot the vear, 10 per cent of the 


} 


mouth and tongue 


carcinoma ol the 


group were 
iree from evidence of either local or metastatic 
disease. Most ol the ¢ 


ises of carcinoma of the 
mouth and 


were almost in the last 
stages of the disease. The improvement in the 
method of application of the 
resulted in a_ hi 


tongue 


has 
primary 
ars. The essential feature 
of the improved technique is the employment 
Ol constant 


radium 
ohet percentage ol 


cures IN Suc ceeding V¢ 


heavily 
liltered so as to provide homogeneous gamma 
radiation. 


diation 


sources ol ra 


The reaction, if 0.4 to 0.5 mm 


.5 mm. platinum 
not 


is hardly 


liitration Is used, IS 
noticed by the ordinary type of hospital 
patient. As a rule, by about the fourteenth 
day the treatment zone becomes coated with a 
deposit or adherent exudative membrane 
Which ts best compared with the late fibrinous 
deposit over the pleura of a patient dead of 
lobar pneumonia. It is adherent but is by no 
means a slough. It usually disappears in about 
lour to six weeks after treatment when the 
indurated zones becomes softer, but probably 


severe, and 


three months elapse before the area treated 
and ordinary 
healthy tissues. Occasionally, probably owing 


to faulty distribution of 


becomes as supple solt as the 


necrosis 
n, and the 
a depressed ulcer covered by a 


needles, tissu 


occurs, Is accompanied by severe pai 
formation ot 


| 
| 
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tough, adherent, green slough and extremely 
tender to the touch. There is a surrounding zone 
of induration and sometimes only experience 
can decide whether this induration is due to the 
persistence of the causal factor or to an 
inflammatory thickening. Profuse hemorrhage 
accompanied treatment in 2 instances but 
occasioned no anxiety. It was probably due to 
ulceration in the lingual artery. 

The results of treatment of lesions in various 
sites of the tongue or mouth correspond 
roughly with the ability to retain the radium 
tubes, with the exception of the floor of the 
mouth where bone is often involved; this 
constitutes a bad prognostic feature. Eighty 
cases were treated during 1926, and of these 
27.5 per cent are still free from local or meta- 
static evidence of disease. In 38.8 per cent the 
primary lesion resolved. In 36.3 per cent there 
has been no evidence of recurrence at the 
primary site. During 1927 seventy-four cases 
were treated. Of these, 35 per cent show no 
signs of local or metastatic disease. In 45.0 
per cent the primary lesion resolved. Some 
of the cases will probably resolve later. It 
seems that by means of a fairly uniform tech- 


nique or, at any rate, by the employment of 


one principle of irradiation—a small unit dose 
for a comparatively long period of time—it is 
apparently possible to cure a_ considerable 
number of patients suffering from what was 
clinically undoubted buccal carcinoma. In 43 
per cent of these cases there was a positive 
histological diagnosis; in an additional 16.6 
per cent there was a negative Wassermann 
reaction. The diagnosis was purely clinical in 
the remainder. 


The author believes that in the treatment of 


the primary site, needles with an active length 
of 2.5 to 3 cm. would produce better results 
in the more advanced types of case. The 
results in the treatment of the lymphatic area 
are disappointing. Possibly prolonged external 
irradiation may be of help in the radiosensitive 
type met with at the base of the tongue. It is 
apparently difficult to obtain a_ sufficiently 
intense depth dose in the more resistant types 
without damaging the skin too. severely. 
Seeing how much more difficult it is to deal 
with the Iymphatic region than with the 
primary lesion, it is hard to conceive that 
visceral metastases could be treated success- 
fully. They are relatively uncommon in this 
type of malignant disease and most frequent 
in the undifferentiated types. 


Burnam, Curtis F. Radium in_ intra-oral 
cancer. Radiology, Nov., 1927, 1x, 366-372. 


Radium has a wide range of applicability in 
treating mouth cancer, no location being too 


remote or dificult. Since there is no primary 
mortality following such treatment, radium 
should be used more generally for this purpose. 
The effective treatment goes beyond the area 
of actual destruction and there ts a chance of 
retardation in the deeper lavers. The trradiation 
of epitheliomas is essentially a surgical pro- 
cedure. Precautions must be made to prevent 
irradiation of the normal tissues, and vet 
highly destructive dosage must be applied to 
the cancerous growths. There seems to be a 
very detinite lethal dose for these tumors, and 
this maximum is fatal to all tvpes and grades. 
The growth power of tumors may be greatly 
reduced by dosage 30 per cent under the lethal 
dose. The roentgen ray may be considered 
only as supplementary measure in_ the 
treatment of mouth cancers. 


CHevat, Max. Treatment of cancer of the 
cervix utert by irradiation. Brit. AI. J 
March 31, 1928, 1, 537. 


In 1920 the author gave up using needles 
with weak filtration (0.5 mm. platinum) as 
their action was too caustic and consequently 
too local (1 em. distance). Preference has been 
given to tubes filtered by 1.5 mm. platinum 
plus 0.1 mm. Al plus rubber plus gauze or 
cork. The distant action is greater and extends 
to a zone of 3 cm. about each tube. Subtotal 
hysterectomies by the abdominal route are 
performed, followed by implantation of needles 
in the cervical stump. Vaginal applications are 
also made. Some of the patients presented 
recurrence in the neighborhood of the para- 
metrium. To prevent this, the radium drainage 
method was employed. By this method, tubes 
of radium are placed outside the parametrium 
in the neighborhood of the external portion 
of the broad ligament. Recently use has been 
made of 4 gm. radium element applied at a dis- 
tance over large fields. The whole of the small 
pelvis is irradiated with an equal intensity. 

The irradiation seems to effect cures of a 
better quality than surgery. Of all cases treated 
by radiation, 30 per cent are definitely cured. 
An improvement of this percentage should be 
obtained by the new method using large 
amounts of radium placed at a distance. 


Durry, James J. Cervical Ivmph nodes in 
intra-oral carcinoma. Radiology, Nov., 1927, 
IX, 373-370. 

The author discusses 271 cases of lip car- 
cinoma which were admitted for treatment, of 
which number 210 showed no malignant nodes 
throughout the period of observation; at least 
two vears. Only a very small proportion 
showed cervical metastases. The reason for 
this the author attributes to the method of 


a 


\ 


VoL. XX, No. 4 


treatment. Practically every patient 


subjected to irradiation of lymphatic drainage 


Was 


areas, whether or not nodes were palpable. 
Radium was used, the dosage being at first 
$8,000 me.-hr.; later this dosage was increased 


to 10,000 and 12,000 me.-hr. For the past three 
or four vears, both radium and the roentgen 
rav have been given and in practically full 
Phe source of the ray is the 
200 kv. outtit. 


dosage. roentgen 


James. Some phases ol intra-oral 
tumors, with special reference to treatment 
by radiation. Radtologv, Nov., 1927. IX. 
350-305. 


best treated by 
interstitial irradiation. Phe disadvantages ire 
that irradia 


Cancer of the tongue Is 


tion may dislodge tumor cells and 


lead to metastasis, nd vain dequate di- 
ation may cause diphtl eritic) intlammat on. 
Heavy external trradiatior should the 
lirst step, since this may destroy some of the 
tumor cells and in this way minimize the possi- 
bility of metastasis. In cases of epithelio 
of the alveolar ridge, surface irradiatio 

olten be suflicient in very early cases of this 
tvpe, Dut the treatment. of deeper tumors 
should be done by some other method. lhe 


11¢ tonsil 


bility of epithelioma of tl 
| irradiation makes 


high suscept 
to external and superticia 


treatment of this condition relatively s nple. 
yvymphosarcoma Ol the tonsil nd n 
respond very readily to irradiation. Ne iroO- 
epitheliomas of the superior nares, and carci- 


nomas of the maxillary antrum are not so 
irradiation. The far- 


reaching etlects from infected tumors are also 


favorably atfeeted by 


noted; prevention of such infections constitutes 


an important problem in itself, since these 

cancerous growths are surrounded by the 
mouth flora and continually subject to direct 


infection. 


Gask, G. kL. Radium in the treatment ol 
malignant disease. Lancet, Apr. 28, 1928, | 
543-047. 


The author, a surgeon, has for some 
held the position of an agnostic, 


vears 
not convinced 
of the benetits resulting from radium in the 


treatment of malignant disease. After close 
study of developments, he is now convinced 


that there is in radium a means of treating 
cancer which will prove of inestimable benetit. 

Radium treatment of carcinoma of the cervix 
utert has vielded some very 


remarkable and 
brilliant results. The technique which has been 
found successful is that of burving the radium 
needles in and around the tumor, with a space 
of approximately 0.5 cm. of tissue 


ly tween 
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each needle. These needles have been allowed 
to remain in position for about 144 hours. The 
benetits from this treatment, if they occur, are 
to be expected in the course of a few weeks. In 
many instances, the tumor formation which 
was obvious before irradiation disappeared, 
healed and hemorrhage ceased. It 
remains vet to be proved whether patients so 
treated will remain free from disease 


ulceration 


and for 
how long. It remains also to be proved whether 
the operable patients will live longer if treated 
with radium or if submitted to surgical removal 
of the whole uterus. In carcinoma of the breast, 
it has been found that though patients were in 
no sense cured, vet the action of radium on the 
primary tumor was marked and resulted in a 
detinite shrinkage. It has found that, 
generally speaking, better results are obtained 
when the breast tumor ts subjected to small 
doses of radium over a long 


been 


period. Of a series 
ot 13 cases caretully observed, 4 have died of 
metastases In remote pa body, though 
all showed a shrinkage of the primary tumor. 
In the other 9, the results have been very good; 
heir tumors have disappeared and they remain 
in good health. They have not had mutilating 
operations and they are much pleased with the 

Although they are free of signs and 
symptoms, it is not held that they are cured of 
their disease. Such results are good enough to 
justify the treatment of more patients in the 
manner and the patients who 
are not in the advanced stages of the 
and would ey 


rts of the 


results. 


same choice ol 


disease 


who usually fit subjects for 
surgical operation, 

In the treatment of carcinoma of the upper 
air passages, radium may be a method which 
may supplant the old mutilating operations. 
The after-results seem to be far superior to 
those which have been obt Lined Irom Oper- 
ation. Surgical treatment of carcinoma of the 
tongue and the floor of the mouth has never 
given satisfactory results, whereas the effect of 
radium has, in many instances proved brilliant. 
It seems hard to believe that a proved epithe- 
liomatous ulcer of the tongue will disappear, 
that the skin will heal and the tongue become 
mobile at the end of seventeen davs after 
treatment with radium, vet such a case was 
observed by the author. The only thing at all 
comparable to this is the manner in which a 
gummatous ulcer will melt away and _ heal 
under antisyphilitic treatment. The treatment 
of the Ivmphatic area remains a_ difliculty 
which has vet to be overcome in the treatment 
of carcinoma of the tongue by radium, and it is 
possible that the right treatment may be to 
irradiate the primary growth in the tongue 
and then remove the lymphatic glands in the 
neck by block dissection. 
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Hess, Georce H. Possible developmental 
detects following over-radiation of thymus in 
early infancy. Radiology, Dec., 1927, 1x, 
5006-500. 

Too strong irradiation of the thymus in 
infants is very likely to cause a reduction in 
size up to 80 to 90 per cent. When such destruc- 
tion of the thymus occurs, a very decided 
effect on the dev elopment follows. The author 
gives 2 case reports in which typical Mongolian 
idiocy followed roentgen treatment of the 
thymus in infants of seven and four months 
respectively. In each case there was marked 
improvement in symptoms, but after about 
two vears the serious effects of over-irradiation 
was noted. Both infants were unable to walk or 
talk at the ages of two and a half and three 
vears respectiy ely. Because of this experience, 
the author suggests that the treatment be 
reduced to the following: 7 in. spark gap, 5 
ma., I5 In. target skin distance, 1 mm. of 
aluminum, for 2 min., and only. sufficient 
treatment to relieve the symptoms, using one 
area at a time. If one such treatment relieves 
evanosis and diflicult respiration, no other 
treatment should be given. 


Jupp, E. Starr, and New, Gorpon B. Surgery 
in cases of intraoral cancer. Radwologyv, Nov., 
1927, IX, 380-387. 

The authors agree with Simmons in that 
surgical operation is preferable to irradiation 
in the treatment of mouth cancer. There are 
many cases being reported of patients with 
inoperable mouth cancers following roentgen- 
ray or radium treatment which could have been 
removed surgically with good prognosis at the 
time the treatment was instituted. The 
surgical removal of glandbearing fascia has 
become the surest method for preventing 
glandular involvement secondary to cancer of 
the mouth. In addition, roentgen rays and 
radium should be used. 


MacLeop, J. M. H. Ringworm and its treat- 
ment. Brit. MI. J., Apr. 21, 1928, 1, 656-650. 


Ringworm being a local affection is not 
amenable to any form of internal treatment. 
The roentgen treatment is more rapid than 
any other method and has the advantage of 
being painless. In competent hands, it can be 
done with absolute safetv. This treatment 
is, however, by no means easy, and necessitates 
not only an installation suitable for the 
purpose and a working knowledge of the 
dosage and application of the rays, but an 
intimate acquaintance of the disease and 
its management. Without this, it is a highly 
dangerous procedure and may lead to severe 
dermatitis and permanent baldness. The radi- 
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ations act simply as a depilatory; they do not 
destroy the fungus. The procedure is to expos 
the whole of the scalp to a single pastille 
dose, which ts suflicient to cause the hair to 
fall out without so injuring the papillae and 
follicles as to prevent regrowth. It is necessary 
to divide the scalp into five areas which are 
irradiated seriatim by the Kienbéck-Adamson 
method. During the exposure it is essential 
that the head be kept still. Epilation is com- 
plete by about the twenty-first dav; eight 
weeks later the hair begins to grow again as 
a thin down, and regrowth is complete in 
about six months. As a rule, it is advisable to 
irradiate the entire scalp, even when the 
disease appears to be contined to one or two 
small areas. The chief risk of the treatment 
is the danger of overexposure followed by 
dermatitis and incomplete restoration of hair. 
By the use of a specially designed couch in 
which children may be strapped, even infants 
of twelve months may be treated sately by 
the roentgen rays. 

Before exposure to the radiations, the hair 
should be cut short with clippers and the 
scalp washed. Should any acute inflammatory 
disturbance be present, such as impetigo or 
irritation from previous treatment with para- 
siticides, especially iodine, it should be dealt 
with previous to exposure to the rays. After 
the exposure a cotton cap should be titted to 
the scalp and worn continuously, and every 
day at per cent ammoniated mercury ointment 
should be gently rubbed over the scalp. On 
the fourteenth day the scalp should be washed 
with a nonirritating soap and the washing 
repeated daily until the hair has fallen out. 
When the defluvium is complete, about the 
twenty-first day, the child ceases to be intec- 
tious. After-treatment of the scalp until the 
hair returns consists in washing and massaging 
it daily with almond oil or weak boric ointment 
to stimulate the circulation and so encourage 
the hair growth. 


Morrram, J. C. Observations on the combined 
action of colloidal lead and radiation on 
tumours. Brit. Ml. J., Jan. 28, 1928, 1, 
132-133. 

Lxperiments have been carried out to see 
whether a combination of colloidal lead and 
radiation would cause disappearance of tumors 
in doses such that the toxic effects of lead on 
the patient would be avoided, and likewise 
the destructive action of radiation on normal 
tissues. Mouse tumor T 63 was used ‘and the 
results show that the combination of colloidal! 
lead and radium radiation will cause a tumor 
to disappear, using doses which by themselves 
do not produce this effect but only result: in 


| | 
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temporary retardation of growth. It has been improvement and 8 had improved. Ir 


1g of the 
suggested that this effect may be due to both 21 patients who died or were not improved, 
treatments acting upon the blood vessels of — the primary growth had been apparently 
the tumor and interfering with its blood cher ked and healed, but the gl 


glandular deposits 


supply. In the case of radiation, this ion had continued to progress. It 


Ac is to be noted 


has been shown lirst to occur about four davs that all cases treated were past all surgical 
alter exposure. Since the best effects of the intervention, and it is probable that earlier 
combined action are obt ned with Intervals Cases would react much more favor bly than 
of three or four days, it follows that lead n ust the ligures indicate. Small doses over a pro- 
begin to act on the blood supply of the tumor longed period of time are preferable to large 
about seven to eight days after inocu! tion, doses acting for a short period. The 5 mg. tubes 
provided, ol COUTSE, that lead acts I this are probably too large l dose lor very pro- 
manner. It has also been suggested that longed insertion. The best results are to be 
radiation has greater action after lead treat- expected from growths of the tongu itself, 
ment on account of the secondary rad tion especially those of the anterior two-thirds: 


rising from the lead deposited in the 1 


mor. epitheliomata of the floor of tl 
his might be due to the 


he mouth and 
Characteristi the pharvngeal portions of the 
secondary radiation from the lead I 


tongue are 
Phe results especially difficult to tre 
combinatior ol 


it, owing to difficulty 
ol access and also the d 
treatment should be given a trial int] 


support the view that this langer of necrosis. The 

re ease warty, exuberant type of epithelioma gives a 
of patients suffering from cancer. better result than the ulcerative tvpe, which 
; uniortunately is the more common. 
RosE. B. y Notes on the treatment of oral 


| ] 
Phe number of cases of rectal cancer reported 
rectal cancer by radium. Brit. \f. J... 


ana | | 
Q On Is 26; 22 males and $ females; the 
June 2 1926, I, O20 


average 


age was filtv-seven; all were advanced and 


Pwentyv-nine Cases Of cancer of the mout] 


outhn Inoperable, In most cases there was extensive 

are considered. Of these 27 were in males ; nd nilitration§ of surrounding structures, espe- 
2 in females. The average age was filtv-nine cially the bladder, prostate and perirectal 
vears | t 


voungest was and th 


the cellular tissues. Biopsy in 23 cases showed the 


oldest seventy. Biopsy was performed in 27 — presence of adenocarcinoma: in the remaining 
cases, the finding being squamous epithelioma. 3 patients, the growth Was inaccessible, but 
Phe remaming 2 cases not submitted to these were clinically tvpical carcinoma, and 
section were clinically unmistakable and proved in none did any improvement occur under 
fatal. Denta! sepsis is regarded as cing radium treatment. All the patients were 
undoubtedly a predisposing factor in the oral advised to have a_ preliminary colostomy. 
carcinomas here studied. [n the majority of | Needles ol 5 mg. and occasionally 10 meg. 
cases radium needles were inserted into the screened by, 0.5 mm. platinum were used. In 
primary growth. Phe needles were 5 meg. tubes all Cases needles were mplanted deeply into 
f screened with 0.3 mm. platinum. The nun 


ber the growth from the rectal surface in addition 
of needles varied with the size of the erowth, to implantation into the perirectal cellular 
In some cases where the floor of the mouth Is tissues by puncture of the perineum and 


involved, it is difficult to protect the mandible ano-coceygeal raphe with a trocar. Owing to 
Irom necrosis. The needles were kept. in the large mass of advanced rectal 
position lO! forty-eight hours, in mOSt Cases, growths, 15 Or 25 meg. needles were required 
The average dose was 1,920 meg-hr. for the to give a sutlicient cross-fire action. The 
primary growth. In many cases a second and 


a 
is been performed, and 
ubes are not placed too close together. It 
been found advantageous to pack the 
bowel lumen with rubber + 


rectum. tolerates these large doses well if 
even a third dose was given. Where the elands preliminary colostomy h 
were enlarged and operable a block dissection the t 


of the neck was undertaken and radium has 
needles were implanted in the wound. In 20 tissue to keep the 
cases the glandular fields were treated by needles imbedded in the growth well apart. 
irradiation alone, needles being imbedded in The average exposure was about 4.200 mg-hr.; 
the tissues of the neck through a trocar. fen the number of exposures varied with each 
to fifteen needles were used Over a period of case. 
forty-eight to fifty-six hours. Most of the cases 
had two applications to the glands at intervals 
of three months, while a few had 
more. 

Of the 20 patients treated and observed for 
two to three vears, 10 died, 11 


Of the 26 patients in this group, 13 are 
dead, and were not improved in any way, 8 are 
three or alive without improvement and 5 are definitely 
improved. Of the latter, 2 were irradiated 
twice, receiving a total of 9,000 and 
mg-hr. respectively; 2 were irradiated 


5.900 


showed no three 


ail 
| a 
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times and received totals of 16,000 to 17,000 
mg-hr. One was irradiated four times and 
given a total of 15,300 mg-hr. 

Cancer of the rectum ts a much less favorable 
field for radium therapy than cancer of the 


tongue. The reason for this is the difliculty of 


access and still more the great opportunity 
for an infection, which is almost inevitable. 
Further, it is difficult and probably impossible, 
to reach the upper part of the glandular field 
with any extension of the surgery of access, the 
glands along the inferior mesenteric artery 
being quite out of reach. For any satisfactory 
results, the growth must be early, low down 
and the glandular field but little involved. 


Roussy, G., and Lapsorpe, Simone. The 
radiation resistance of skin epitheliomas pre- 
viously irradiated. J. de radiol. et d’électrol., 
Feb., 1928, xi, 83-90. 


The radiosensitiveness of cancers decreases 
with irradiations. Pierre Delbet 
called this a vaccination, though it is only a 
question of local resistance of the cancer to a 
physical agent. The authors have made a 
study of 25 cases of skin epithelioma treated 
with roentgen rays or radium. In some of the 
cases the epithelioma was refractory, or semi- 
refractory to a first treatment that was appar- 
ently given correctly, and later treatments had 
no effect. In another group of cases, the techni- 
que of treatment had been incorrect; the doses 
had been insuflicient and repeated too long. 
The resistance to the rays seemed to be 
more marked the longer the treatments were 
continued. 


successive 


The authors think it probable that injury of 


the connective tissue stroma plays a part in 
this increased resistance, but that is probably 
not the only factor. But they do not think 
that in such cases It Is necessary to give up 
radiotherapy entirely and resort to mutilating 
surgical operations. The technique of applica- 
tion of the ravs should be changed, either 
by using radium when the first treatments have 
been with roentgen rays, by using unfiltered 
roentgen rays when the first treatments have 


been with radium or changing the method of 


application of the radium. 


Russ, S. The experimental basis of radium 
therapy in cancer. Lancet, May 5, 1928, i, 
Q03-904. 

If careful and detailed descriptions of any 
particular radium technique be recorded, the 
same treatment with identical dosage can be 
followed by others tn any part of the world. 


When we remember the great difficulty of 


exact measurement of dosage when using 
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roentgen-ray bulbs of varying output, this 
great advantage of radium ts evident. 

Radium seems to have a selective action on 
the tissues. The effect is not the same on all 
tissues and the reaction is often delaved for 
several weeks. The radiations are much more 
destructive on lymphocytes and some glandu- 
lar structures than on many other normal cells 
of the body; apparently some of the least 
sensitive are muscle, cartilage and nerve cells. 
The question whether they have a greater 
destructive action on malignant tissues than 
on the normal tissues of the host can hardly be 
answered by a plain ves or no. No doubt in 
time we shall have accurate data which will 
make it possible to place the different normal 
tissues of the body and malignant tumors in 
the right order of vulnerability, and when this 
is possible on a quantitative basis, the question 
may be answered more certainly than it can 
now. Experimentally, it is not diflicult to tind a 
physical dose which will have a lethal action 
upon animal malignant cells, but this physical 
dose can be arrived at in a very large number 
of ways by variations in time and quantity 
and vet still remain a lethal dose. Which of 
these ways is the best to adopt when a malig- 
nant growth ts to be treated in situ is not vet 
definitely known. 

In treating cases of cancer with radium, 
unless one can visualize the range of effect with 
some accuracy, tracts of growth are apt to be 
left untreated; this is a vital point and it 
emphasizes the necessity of carefully planning 
the irradiation so that the whole of the involved 
region receives an effective dose. The radium 
should be distributed in as many foci as 
practicable rather than concentrated in one 
spot. The question as to which is the best kind 
of dose to use therapeutically can be answered 
only by trial. Experiment shows unmistakably 
that one cannot use very small intensities of 
radium and hope to get a lethal effect on 
malignant cells. There is a disquieting possi- 
bility. that quiescent cancer cells may be 
brought into activity by weak doses of gamma 
rays, but at present we have no definite 
experimental evidence on the point. It has 
been proved clinically experimentally 
that malignant growths given repeated sub- 
lethal doses of gamma rays often develop an 
increased resistance to the action of the rays. 
In fact, tumor cells after repeated irradiation 
have been found to withstand as much as two 
and a half times the normal lethal dose. Some 
evidence exists to show that under certain 
conditions substances may be extracted from 
an irradiated tumor which actually stimulate 
tumor growth, and in this rather disturbing 


XX, No 


bad results of radium 
therapy may find an explanation. 
The ionizing action of the radiation is, in all 


probability, the one which, when intensity is 


possibilits some of the 


eoreat enough, atany rate starts processes h 
lead eventually to the damage ot cells. 
mav be a locally 


Phe re 


Intense 1onization to which 


the tissues are ordinarily quite unaccustomed. 


STEVENS, ‘THOMPSON. Carcinoma Ol the 


Corvin. 


treatment by a combination of 

roentgen ravs, radium, and electrothermic 
coagulation. Radiology, Jan., 1928, x, 37-61. 


Cancer of the cervix is of two kinds, Ssqua- 
cell and 


These have been successfully treated by mea 


mous carcinoma adenocarcinoma. 


I 


of a combination of roentgen rays, radium 


and electrothermic coagulation. The author’s 
method is as follows: Whenever 
treatment Is begun With irradiation olf the 
pelvic contents with 
less than 200 kv. The time of exposure over 


each port, together with 


POSSIDI¢ the 


roentgen ravs, using not 


1 the number ol 
necessary, is determined by 
the patient s pelvis and of the 


means of the 1lontoquanti 


e€ units to the cervix and all the ICL VIC 
lymphatics draining the uterus and cervix 
erythema dose is 200 e units. The entire 
treatment is repeated in two weeks ( 
After the second tre tment, the disease upon 


or within the cervix is destroved and removed 


by means ol eclectrothermi coagulation. 
Radium in the form of needles is then buried 
deeply and evenly throughout the coagulated 
area and the cervical stump. lt 5 meg. necdies 
are used, thev are placed 1 em. (part 1¢ 
if 10 mg. needles are used, thev are placed 
2cm. apart. Phen a radium capsule containing 
not less than 50 me. Is pushed throug! the 


] 


cervix into the uterus and the vagina 
tightly with 


ked 


gauze. Four to elg 


later, roentgen treatment with high voltage 
as already described is repeated. poss le, 
there should be follow-up period of five 
vears. 


Georce L. Roentgen-ray treat- 
ment of the spleen in asthma and in related 
allergic diseases. Arch. Int. May, 
1928, 633-701. 


eighty-five patients with asthma and asso- 
ciated were treated with 


small doses of roentgen ravs over the splec n. 


allergic conditions 


Twenty-two of 60 children became symptom- 


free as a result of the treatment, 16 were 
temporarily relieved, and 22 did not respond 
to the treatment. Three of 23 adults became 
symptom-free following the treatment, 9 were 


temporarily relieved, and 13 were not improved. 
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This gives an average of 36 per cent failures 
amongst the children, and 52 per cent amongst 
the adults. The patients designated as “symp- 
tom-free”’ Were under obs« rvation for a period 
of time varying between six months and more 
than three vears. 

Patients less than four vears of age showed 
the best results; and the treatment in patients 
over thirty effective. 
Patients afflicted simultaneously with tubercu- 
losis and the chronic emphysematous type of 
asthma did not respond to the treatment. In 
cases of infantile eczema and hypertrophied 
thymus, the condition did not improve. The 
best results were seen the patients with 

beginning allergic condition manifested by 
allergic bronchitis. Better results were obtained 


vears ol 1e@ss 


Was 


among patients with asthma who were sensitive 
to bacteria than sensitive to 
food, pollen, and emanation. In some patients 
who improved, the POSItive 
within the week after roentgen 
treatment. As a rule, the number of eosinophiles 
increased immediately iter the treatment and 
returned to normal subsequently. A relation- 
ship did not exist between the degree ot 
eosinophilia preceding the treatment and the 
eflicacy of the irradiation of tl ¢ 


Phirtv-seven 


among those 
skin tests became 


1 + 
lirst 


negative 


ot a total of exposures 


were followed b\ reactions characterized by 
vomiting, nausea, abdon inal pain or an 
asthmatic attack from one to five davs after 
the treatment. Better results Were encountered 
amongst these patients. The roentgen treat- 
ment was administered by the technique of 
Groedel. The factors were: 3 ma., 88 kyv.. 10 
inch skin target distance, 4 mm. Al, exposure 
lor six minutes. As a rule, two treatments 
were administered with an intervening pause 
ot two weeks. 


intervals 


Phe number of treatments and 
between 
adjusted to the Before 
treatment was instituted, the patients 
carefully studied to gain as much insight into 
the individual possible. Skin 
tests, eosinophile counts and roentgenograms 
of the chest were made 


treatments were, howe, er; 
the 


were 


individual case. 


condition as 


as routine procedures. 

The value ot the treatment is evide need by 
the results obtained in suitable cases. Warning 
is given against its indiscriminate use. It 
should be applied only in cases of allergy in 
which the patients do not respond to ordinary 
therapy. 


Warp, Roy. Inoperable sarcomata treated with 

radium. Brit. M1. J., Jan. 28, 1928, i, 123-125. 
Phe clinical data of a series of 30 cases of 
sarcomata treated at the London Radium 
Institute are briefly summarized. The treat- 


ment is best carried out by the use of gamma 


= 

; 
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ts of is 
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radiation. Many sarcomata disappear 
under the effect of gamma ravs, the malignant 
cells being destroved by doses which do not 
harm the surrounding tissues. Some sarcomata 
are more susceptible to the rays than others. 
In Ivmphosarcoma, too great an importance 
should not be attached to the rapid disappear- 
ance of the primary growth, and the patient 
should be kept under observation for some 
considerable time so that the presence of any 
metastases may be promptly dealt with. The 
same type of tumor in different parts of the 
body does not always react in the same wav. 
Radium rays have only a local effect. Separate 
metastases may be treated, but widely dis- 
seminated recurrences, when present, will 
eventually gain the upper hand. There comes 
a time when tumors which have previously 
reacted well will no longer respond to radiation, 
even when there is no evidence of metastases. 
Relief of symptoms and prolongation of life 
are seen In most cases, and some patients 
remain in good health for long periods, the 
growth becoming shrunken and fibrosed. 

The radium treatment must be vigorous, 
both needles and surface applicators should be 
emploved with a large quantity of radium. It 
is best to give a maximum dose at the first 
exposure. The applicators used by the author 
were of two strengths, containing either 1.25 
or 2.50 mg. radium element per square centi- 
meter. The applicators are disposed in such 
fashion as to obtain a cross-firing in all parts of 
the growth. All external applicators should be 
screened with 2 mm. lead or its equivalent and 
covered with rubber. The needles used contain 
7.5, 10 or 25 mg. radium element, 
their lengths varving from 1.2 to 4.com., and 
the wall of the needle varying from 0.3 to 0.5 
mm. platinum or 1.0 mm. silver. Recently 
needles with a wall of 0.4 mm. monel metal 
have also been used. The action of large doses 
of radium radiation is to produce progressive 
degeneration. The principle underlying the 
treatment Is to an e a large dose for a come 
paratively short time, seldom longer than 
forty-eight hours. Tissues subjected to radium 
rays are very susceptible to bacterial invasion 
and every aseptic precaution should be taken 
when introducing needles into any tumors. 


MISCELLANEOUS 


Cosientz, W. W. Methods of measuring 
ultra-violet radiation. Radiology, Feb., 1928, 
xX, 1160-121. 


2:4, 


The author has given a general discussion of 


methods of measuring ultraviolet. radiation. 
He points out, first, the need for experience in a 
physical laboratory where specialists are 
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familiar with radiometry, if the worker is to be 
able accurately to engage in application. of 
thermal radiation. The various difliculties are 
noted, especially the proper functioning of the 
radiometer, the sudden unsteadiness of the 
galvanometer due to high frequency radio 
waves, etc. These difficulties are being over- 
come by the development of steady burning 
sources of intense ultraviolet radiation, suitable 
radiometers and suitable spectrometers. If the 
problem is biological, involving radiation of 
animal or some organic matter, radiation from 
the carbon or mercury vapor are in quartz may 
be used. The leading physicists in | urope use 
the quartz mereury vapor lamp because it is 
convenient, easy to operate, steady-burning, 
and powerful in the emission of conveniently 
distributed lines at the approximate wave 
lengths 254, 267, 280, 289, 207, 302, 313, 344, 
305, 405, 436, 547 and 579 millimicrons. With 
such a powertul source of ultray iolet radiation, 
it is possible to make measurements with a 
precision of 1 to 2 parts in 1,000. The author 
then takes up the technique used and recom- 
mended by various workers in this field, giving 
a review of the literature in doing so, and in 
describing the technique most commonl used 
at the present time, tries to explain the pro- 
cedures as simply as possible. 


Durnam, Hersert A., and Ourtanp, Tou A. 
Blood calcium and phosphorus in Perthes’ 
disease; a new conception of the etiology. J. 
Bone e~ Joint Surg., April, 1928, x, 301-306, 


While changes in the calcium salt content of 
the areas involved in Perthes’ disease and allied 
disorders seem to be a constant finding, there is 
apparently no data regarding the blood calcium 
and phosphorus in these conditions. The appar- 
ent neglect of this phase of the subject. may 
possibly be due to the tendency to regard these 
diseases as strictly local ones. If one of the three 
current theories (traumatic, congenital, infec- 
tious) is accepted, it would hardly be expected 
that changes in the blood chemistry would 
occur. Howey er. the question of the etiology 
of these disorders is by no means a closed one. 
During the past six months, the authors 
examined six cases of Perthes’ disease and one 
each of Sever’s apophysitis and Schlatter- 
Osgood’s disease. The findings have been 
strikingly constant. In each case there has been 
a marked lowering of the serum phosphorus 
(1.50 to 2.01 mg. per 100 ¢.c. serum). In 5 cases 
the serum calcium was also lowered (average 
7.41 mg. per 100 ¢.c. serum). Three cases of 


Perthes’ disease showed a normal serum 


calcium. In every case the calcium-phosphorus 
product was considerably below the low normal 
limit of 35, the average being 15.40. It is 


og 
3: 
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that Perthes’ 
a diminution of the serum 
calctum or phosphorus or both. The pathology 
is very similar to that of rickets and osteomal: 
cia. three 
etiologically. 


concluded 
characterized by 


therefore disease Is 


These conditions may be related 


fox, HERBERT. 


Polymorphonuclear 
phils in the 


relation to classific: ition and lation 
treatment. Arch. Path. e~ Lab. Feb.. 
1926, Vv, 267-281. 


From the evidence reported, the 
group Is Composed true chronic lymphatic 
leucemia, sublymphemic leucemia and leuco- 
sarcoma in that they have, with | vmphoc tos 
a low number of neutrophils that are very 


susceptible to radiation treatment. In aleuce- 
mia lymphadenosis the percentages and nun 
bers of neutrophils and Ivmphoeytes tend to 
approach normal with relative insusceptibility 
to radiation. The cases have a tendency t 


OsseOoUus INVOlVement wl vas not attended by 


the 


whicl S not 


polynucleosis in 2 ¢: 
ind therefore suggest 
characterized by 
lymphosarcoma in hem 
to final malignant. st 
evidenced by the 


ises reported 

Veloma 

a pecullayr blood 


aAdenoses 


group ol somewhat 
tology. The 


ages In adenoses, is 


resem 
tendenk 
tu 


MOrs, Increases 


the 

resemblance. The weutrophils in lympho- 

sarcoma do. not decrease consistently inder 
irradiation. 

Hodgkin's disea is marked by poly- 

nucleosis which is to irradiation 


except in the malignant and febrile cases i: 
which these cells are variable. In the author's 
cases of reticulum cell sarcoma 
lloma the neutrophils 
radiation and of no def 


and endothe- 
unaffected 
inite numbers. 

From these figures one can deduce that 


WCTC 


IS a leucemic true chronic leucen 


sublymphemic leucemia and leucosarcoma, and 
a sarcoma ileucemk 


with 


group, : 
lymphosarcoma, 
picture and reaction to 
separate from Hodgki which varies 
with its type, and from endothelioma and non- 
lymphoid sarcoma. 


lvmphadenosis and 
distinct 
radiation. 


neutrophi 
are 
n's disease 


These features, if corrobor- 
ated, will with a guia somewhat simplify the 
classification of a given case. 

FRIES, LE. F. B. Angstrém in | nelish. S¢ 


lence, 
June 29, 1928, Ixvii, 652. 


To render the 6 sound of the 
with an E as ts done in ngstrom 
recent publications Is Incorrect 
overdoing the effort 
Ongstrum is English 


Swedish A 
units” in 
and possibly 
simplification. 
nearest phonetic 


toward 
the 
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rendering of the physicist’s name (ct 
New International Dictionary). 


Garcia, F. H. 


. Webster's 


Ultraviolet ravs and Fahraeus’ 


eaction. J. de radiol. et d’électrol., Jan., 

1G25, X11, 20-21. 

Among the properties of ultraviolet rays is 
that of discharging bodies that are negative 
electrically. The authors made use of this 


property to study the mex hanism of EF 
eaction, or the sediment ition of the 
There are 


ahraeus’ 
red blood 
two theories in regard 
the electric) or 
holds that it is due 
the second the 
theory which hold ; 


plasma. 


corpuscles. 
to this reaction: 
cellular theory 
chietly to the 
plasmatic or chemical 

that it is brought about chiefly by the 


It is known that the electrical 


the lirst 
whi h 


red Ils, and 


| 
Cell 


charge ol the 

red cells is negative. If the electrical theory 
1] 

is true, anything that would lower the potential] 


of the red cells would 


cause increased rapidity 
of sedimentation, but chemical bodies which 
change the composition of the plasma could 
not give a definite proof of this theory as they 
are only applicable to the pure plasmatic 
theory. The authors used the discharging 


property ol the ultraviolet 
called the Hertz-Hallw 
theory. They 


ravs, which 
ichs effect, to test the 
found that the action of ultra- 
violet ravs greatly hastened the sedimentation 
of the ervthrocyvtes as vith that of 
the control tube not subjected to the rays. 
Irradiation of citrated plasma had no effect 
on the rapidity of sedimentation of the red 
cells. 


compared 


Phe Hertz-Hallw: ichs effect of the ultraviolet 
ravs shows that Farhacus’ reaction Is an 
As the electrical vari 


the red cells are due to chemical changes in the 
plasma, the 


concludes that Fahraeus’ 
eaction Is a reaction of an electrical nature 
between the plasma and cells. 


electrical one. itions in 


author 


GRAHAM, Racpu S. A study of the circulation 
in the normal and pathologic kidney with 
roentgenographic visualization of the arterial 
tree, including the glomeruli. Am. J. Path.. 


32 
The injection of the renal vessels with a 
radiopaque suspension and_ the 
roentgenography of the kidney have proved ; 
simple, easily accomplished procedure, 
adaptable to the necropsy 
of reconstruction of the 
the glomeruli. This method does not interfere 
with the usual methods of 
scopic examination. 
check accurately with the accepted 
conception of the arterial tree. 
kidney the vessels show: (1) 


means 
arterial tree including 


room as a 


YTOSS and 


micro- 
results 
anatomic 
In the normal 
a slender, gradually 


Roentgenographic 


7 
1 
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decreasing caliber of the lumen; (2) branching 
at an acute angle except at the primary 
division of the renal artery; (3) interlobar and 
arcuate arteries with gradual curves and arches 
like a spreading elm tree; (4) interlobular 
arteries which are slender, delicate, closely set 
and almost parallel, giving a thick uniform 
cortex; (5) glomeruli that are very fine and 
numerous, grouped evenly around the inter- 
lobular arteries, giving an appearance stereo- 
scopically of slightly cone-shaped columns 
with the interlobular artery in the center and 
their bases toward the periphery of the cortex. 

Severe arteriosclerosis is marked by; (1) an 
uneven caliber of vessels with pte and 
constrictions; (2) a branching angle which 
approaches a right angle; (3) interlobar and 
arcuate arteries which are wider, club-like 
and do not taper gradually. Their curves are 
abrupt and angular; (4) interlobar arteries 
which are fewer, shorter, tortuous and do not 
run so perpendicularly to the cortex; (5) 
glomeruli that are larger, decreased in number 
and clumped around areas of best vascular 
supply; (6) with contraction of the kidney, the 
cortex thins and the entire vascular tree 
appears drawn out from the hilum, and the 
picture of the arterial tree, as a whole, suggests 
a gnarled oak rather than a graceful elm; 
milder degrees of sclerosis are found first in the 
periphery, and extend further toward the 
hilum as the changes become more marked. 

The vascular changes syphilis, when 
present, are of the same appearance as those 
of arteriosclerosis. Examination by the injec- 
tion method is of definite value in the study 
of thrombosis of vessels and infarcts. A com- 
parison of the roentgenographic appearance 
of the arterial tree with urea nitrogen retention 
in the blood has failed to show a direct relation- 
ship between mederate arteriosclerosis per 
and impaired renal function. 

Acute nephritis, acute degenerative paren- 
chymatous changes in the kidney tissue and 
passive congestion have never interfered with 
the injection procedure nor have they given 
a distinctive picture on the roentgenograms. 


GrirFitH, Harry D., and Taytor, S. 


The scientific basis of phototherapy. Radiol- 
ogv, Feb., 1928, x, 93-115. 


T he authors give a summary of the literature 
on phototherapy. They take up the nature and 
characteristics of radiation, wave length, 
intensity, the effect of certain wave lengths, 
etc. The chemical and biological actions of 
light, both destructive in the killing of bacteria, 
protozoa, etc., and also the beneficial effects 
from its uses in the treatment of rickets, 


tuberculosis, acute infectious diseases, ete. 
The paper represents a review of the present 
status of the use of radiation and phototherapy 
and also a discussion of the scientific basis on 
which their value rests. 


HlartMaAN, F. W., Dovs., 
H. P., and Smirn, F. JANNeEY. Heart lesions 
produced by the deep x-ray. Jobns Hopkins 
Hosp. Bull., 1927, xli, 36-61. 


The effect of carefully measured roentge: 
irradiation upon the heart of sheep and a dog 
was studied clinically and pathologically. If the 
dosage is sufficient either in a single massiv« 
or in often repeated smaller applications, 
certain characteristic pathological changes arc 
brought about in the heart. The gross change 
are as follows: (a) hydropericardium; 
hemorrhagic infiltration of the right) auricle, 
especially of the right auricular appendage; 
(c) more rarely, after heavy dosage has been 
projected through the side there is thickening 
and hyaline degeneration of the epicardium 
with hemorrhagic infiltration of the ventricular 
walls; (d) at autopsy these animals show 
passive congestion of the viscera. Certain 
characteristic MICrOscopic changes in the 
heart have also been noted: (a) in the auricular 
myocardium; (b) in) the ventricular myo- 
cardium, and (c) in the His bundle of the sheep. 
These microscopic myocardial changes vary 
with the acuteness or chronicity of the lesions 
produced. 

Irradiation was given with modern 
water-cooled tube, delivering 200 kvy., 30 ma., 
50 cm. skin distance, 1 mm. Cu plus 1 mm. Al. 
An exposure of fifteen minutes represents 
approximately one human erythema dose. 
One series of experiment animals included 13 
dogs and 5 sheep irradiated over the anterior 
thoracic wall through an area 7 X 9 cm. and 
10 X 12 em. respectively. Another group of § 
dogs was treated through a large area 15 X 15 
cm., covering almost the entire anterior 
thoracic wall including the liver area, care 
being taken to protect only the stomach and 
intestines. A third group of animals consisted 
of 3 exposed through the right chest wall, 
with a window 7 X 9 em. The dosage for the 
sheep ranged from 120 to 280 minutes, and for 
the dogs from 75 to 280 minutes. 

Records are prese nted of patients who were 
given relatively large doses of deep roentgen 
ravs over the cardiac area as a_ therapeutic 
measure for mediastinal or lung tumors, and 
who later came to autopsy. Microscopical 
sections of the myocardium from these patients 
show changes which are comparable to those 
found in the experimentel animal following 
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exposure to roentgen rays. However, 
infection and age of patient 
on these findings. 


terminal 
may have had a 


l-lectrocardiographic records made from tl 


ic 


Varlous dogs used in the experiments showed 


variety of deviations from the normal. The 
more noteworthy changes were: (a) inversion 
of in leads and and frequent im 


as well. Certain abnormal lorms of T were also 
noted; h 

lar flutter 
auricular fibrillation 
slight) prolongation of the p-r 
diminished 


paroxysmal tachveardia;: c) auricu- 
Was animals; (d 


recorded ONCE; ¢ 


recorded in 4 
Was 
inter\ | 

QRS voltage. 


lhere therefore seems to be ample experi- 

2 
mental evidence that Injury to the heart 
results from the direction of deep roentgen 


rays over it in sufficient dosage. 


Freep J. The roentgenographic 
measurement of cardiac Output in 


, Feb., 122 125. 


Phe author deseribes a method by means of 


Which a fairly accurate measure of the cardiac 
I 

output can be obtained. The ipparatus con- 

SISts Of a ne erful roentgen-ray generator nd 


tube, a quick-action vertical 
circuit breakers for timing, a string 
eter for recording Instant ol exposure 

photo-electric 


studied 


amy ylifier. Seventeen cases were 


an ian to determine the 


4 
output at rest, and results were obtained which 
cCOMpare favorably with those reported 
othe r observers. Phe average output obtained 
by this method of measuring ts as follows: 
5 liters per minute, 94.3 ¢.c. per minute pet 
kilo of 


body weight, £8. pel beat. \ 
detailed description ol tt 

set-up Is given. 

Jacosson, Vicror C., and WapveLt. 


C. Effects of high-voltage 


KENNETH 
cathode ravs on 


the skin of the rat. Arch. Path, ce Lab. Med.. 
Feb., 1928, v, 195-222. 
A study was made on the biological action 


of cathode ravs on the 
rat, the new Coolidge a modification of 
the Lenard tube, be ing used, This tube permits 
observ: ation of the effects of the 
in the air outside the tube. The factors Were 
100, 200 and 350 kv., 1 ma.; an area about 
2.5 cm. in diameter on the 
being exposed to the 


skin of the 
tube, 


white 
cathode ravs 


abdominal skin 
ravs at a 
2.5 cm. from the window of the tube. 


rats were 


Thirty-six 
n these experiments, different 
a being exposed to the ravs one-tenth 
of a second and six seconds daily for fourteen 
pied and in single exposures of six, eight, ten 
thirty and sixty seconds respectively. The 
intensity of the reaction of the skin 


used | 


varied 


distance of 


$05 


according to the voltage and the 
exposure to the rays. 

During the actual irradiation, the 
would exhibit a generalized muscular 
but otherwise did not show any 
reaction either 
ward, 


length of 


animal 
spasm, 
systemic 
the exposure or after- 
ibuted to 
mac roscopic 


during 
except such as might be att 
absorption from the slough. The 
lirst, an immediat 
white hair to vellow. 
been pre 
redness and 
Alter 


bec ame 


changes seen were, 
in the color of the 
the hair had 
pronounced 


e change 
When 
removed a 

edema of the skin 
forty-eight hours the skin 
leathery and shrunken. It 
desquamated and an area of necrosis dé veloped 
on the site of exposure, the er extend- 


ously 


OCC urred. 


gradually 


ulcer ne‘ 


Ing in depth farther than the lirst muscle 
laver. A thick crust formed but healing was 
sluggish: in only one rat was coithelial repair 


far advanced alter fourteen days. 
The most cha 
i fusir lg ol 


the skin 
t the colla gen tibers of the corium, 
aa necrosis of the epithelium of the skin and 
hair follicles. Chemical cl 
ilterations in the 
irradiated tissues. 


severe 


racteristic lesion in 


nges produce marked 
staining properties of the 

injury less 
dence after the hyaline 
collagen appears. Separ 


and is most 
fusion of the 
the zone. ot 


+ 


ition of 
necrotic skin and collagen is 
accomplished by the digestive action of 
leucocytes. | pithelial repair takes place from 
the periphery of the wound and at a slow rate. 


The depth ot primar\ 


penetration olf the 
I 1 1 ty 
cathode ravs as measured by the thickness of 
the zone ol fused collagen in the photogr: iphs 


varied from 0.07 to 
for shrinkage of the 


allowing 


0.22 mm.: but 


tissue, the penetration is 


pens twice that depth. As the cathode 
rays produce hy: Hin fusion of the collagen of 
the cortum and since the characteristic lesion 


ol roentgen-ray injury is similat 
degeneration, the evidence seems 
that the biological effects heretofore 
to roentgen ravs are not 

but to the cathode ravs which they 
in the tissues. 


collagen 
conclusive 
attributed 
due to roentgen rays, 
produce 


Latres, J. S., and Lacassacne. A. | 
tf polonium injected into the o 
radvol. et d’électrol., Jan.. 


limination 
J. de 


1928, xu, 16-10. 


rganism. 


The authors studied the 
polonium wp it is injected 
it Is Injected in association 
When it is a 


elimination of 
alone and when 
with other metals. 
alone, it 1s eliminated 
rapidly in the urine and feces; but if it is 
injected in association with other metals, it 
is eliminated slowly; at the end of a few days 
a practically constant elimination is estab- 
lished that continues until the death of the 

injection of polonium 


animal. The local 
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associated with iron or bismuth has the advan- 
tage of assuring a slow and gn ype action 
of the radioactive body and « 
tonicity. 


lessening Its 


Marrick, Watrer L., and BucHWwaLp, KeEN- 
NeTH. A clinical study of the effect of 
radiation on blood cholesterol in malignant 
disease. J. Cancer Research, 1927, xi, 86-94. 


A study was made on 36 presumably 
malignant cases treated by high power roentgen 
rays, radium, or a combination of the two. 
Blood was sampled at least tive hours after 
a light breakfast. In cases where it was possible, 
the blood was sampled after an all-night 
fast. Before irradiation the whole blood 
cholesterol averaged 158.1 mg. per 100 ¢.c. as 
compared with an average of 118.1 mg. per 
100 c.c. after irradiation. All recerved high 
power roentgen-ray treatment except 3, one 
of which had radium pack, and the other 2 
only radium seeds or tubes. Ninety-five per 
cent of the cases studied showed this drop in 
the blood cholesterol content, while 2 patients 
(5 per cent) failed to show this reaction; one 
was developing a septic pelvic phlebitis and 
the other was a far-advanced, recurrent case 
of breast cancer. Only 12 of the series showed 
symptoms of radiation sickness, all mild. No 
relation could be detected between radiation 
sickness or the amount of radiation and the 
extent of the drop of the cholesterol content 
of the blood. The decrease in cholesterol was 
not sustained, but the cholesterol tended to 
rise again to original levels after varving 
periods of time and in the face of repeated 
irradiations. No difference could be noted 
between malignant and non-malignant cases 
in the tendency for cholesterol to decrease 
after irradiation. 

The cholesterol content of the whole blood 
in 40 cases of malignancy averaged 159.5 mg. 
per 100 c.c., thus not differing essentially from 
the content in healthy individuals. 


Meyer, Wittiam H., and GLasser, Orro. 
Further studies on the influence of radiation 
quality on the erythema dose measured 


OcroBper, tg2h 


physical units. Radiology, April, 1927, vill, 


The authors have extended their studies of 
units of erythema doses and in this paper, in 
addition to correl: ating the ionization current, 
measured in electrostatic R units with reactions 
on the human skin, thev have observed the 
influence of backscattering from the patient 
upon the erythema doses measured in_ the 
same way. Nine different radiation qualities 
were used, starting with a roentgen-ray beam 
giving a half-value laver with somewhat unde 
0.75 mm. of aluminum, produced with about 45 
peak kv., unfiltered, and going as high as 215 
kv. strongly filtered, giving a beam of half- 
value laver of over 14 mm. of aluminum. The 
authors contirmed their previous finding that 
the number of electrostatic R units per ery- 
thema decreases with decreasing penetration 
of the ravs. Extending their observations to 
softer rays, they found that beyond a certain 
point, which occurs around quality c, the 
number of R units per erythema again Increases 
rapidly. Tables and curves are given to illus- 
trate these phenomena from which the follow- 
ing conclusion can be drawn: measuring by 
ionization in air and using large portals of 
entry, the same number of tonization units wil! 
not result in the same skin reaction when rays 
of varying qualities are emploved. It was also 
found that for many of the radiation qualities 
used for therapeutic purposes, the number of 
electrostatic R units per erythema as measured 
without backscattering divided by the hall- 
value layer in water ts within +5 per cent a 
constant. The average of this constant Is 235 
for the electrostatic Rk units. The value of this 
relation Rk h = 235 1s that if the half-value 
laver in water of any roentgen-ray beam ts 
known, its product with 235 will furnish the 
number of R units for that special radiation 
quality which is necessary to produce an 
erythema reaction of known degree on the 
human skin. The curve correlating the ery- 
thema doses in electrostatic R units with 
various radiation qualities reaches a minimum 
at about a roentgen-ray quality showing a 
half-value in 2 mm. of aluminum and ascends 
towards the harder as well as the softer ray side. 
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